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INTRODUCTION 


This  flood  plain  information  report  on  Tonawanda,  lower  Ransom, 

Black  and  Mud  Creeks  within  Erie  and  Niagara  Counties,  New  York,  has 
been  prepared  at  the  request  of  the  Erie  County  Department  of  Public 
Works  through  the  New  York  Department  of  Public  Works  and  the  New  York 
State  Water  Resources  Commission*  It  will  be  distributed  to  local 
interests  through  the  Erie-Niagara  Basin  Regional  Water  Resources 
Planning  and  Development  Board.  It  is  intended  to  provide  planners 
and  local  governments  with  technical  information  on  the  largest  known 
floods  of  the  past  and  gives  data  on  possible  future  floods,  known  as 
the  Intermediate  Regional  Flo^d  and  the  Standard  Project  Flood.  The 
Intermediate  Regional  Flood  has  a  frequency  of  occurrence  in  the  order 
of  once  in  100  years  and  u/as  determined  from  a  statistical  analysis  of 
known  floods  on  Tonawanda  Creek  and  its  affected  tributaries.  The 
Standard  Project  Flood  is  a  flood  of  rare  occurrence  and,  on  most 
streams,  is  considerably  larger  than  any  floods  that  have  occurred  in 
the  past.  However,  it  is  strongly  recommended  that  these  possible 
future  floods  be  considered  when  development  within  the  flood  plain 
is  planned.  Using  these  data  as  a  guide,  the  planners  and  officials 
have  a  basis  for  effective  and  workable  legislation  for  the  control 
of  land  use  within  the  flood  plain. 

It  is  also  directed  toward  present  and  prospective  residents  in 
and  adjacent  to  the  affected  area  of  Tonawanda  Creek.  In  order  for 
flood  plain  regulations  to  receive  the  necessary  public  support,  it 
is  important  that  residents  know  the  past  history  of  flooding,  the 
purposes  and  benefits  of  flood  plain  management  and  the  ways  that 
regulations  can  be  coordinated  with  an  over-all  plan  of  development 

(  for  the  area. 

t 

[ 

The  report  is  his<?d  on  hydrological  facts,  historical  and  recent 

} 

flood  heights,  and  other  technical  data  bearing  upon  the  occurrence 
and  magnitude  of  floods  in  the  Tonawanda  Creek  area. 


Included  in  this  report  are  maps,  profiles  and  cross  sections 
u/hlch  indicate  the  extent  of  flooding  that  has  been  experienced  and 
that  which  might  occur  in  tho  future.  These  data,  if  properly  used, 
can  be  very  beneficial  in  wise  flood  plain  management.  From  thf 
map3,  profiles  and  cross  sections  in  this  report  the  depth  of  probable 
flooding  at  any  location  by  a  recurrence  of  one  of  the  past  floods  or 
by  the  future  occurrence  of  either  the  Intermediate  Regional  Flood  or 
the  Standard  Project  Flood  may  be  learned.  Based  on  this  information, 
future  construction  may  bn  planned  high  enough  to  avoid  flood  damage 
or,  if  at  lower  elevations,  with  recognition  of  the  chances  and 
hazards  of  flooding  that  are  being  taken. 

This  report  does  not  include  plans  for  the  solution  of  flood 
problems.  Rather,  it  is  intended  to  provide  the  basis  for  further 
study  and  planning  on  the  part  cf  local  governments  within  the  study 
area  in  arriving  at  solutions  tu  minimize  future  flood  damages.  This 
can  be  accomplished  by  local  planning  programs  to  guide  developments 
by  controlling  the  typo  of  use  mode  of  the  flood  plain  through  zoning 
and  subdivision  regulations.  Another  way  In  which  local  flood  plain 
management  can  be  accomplished  is  1 h rough  public  aquisition  for  a  low 
development  use  such  as  recreation. 

The  Buffalo  District  cf  the  Corps  af  Fn^ineers  will,  upon  request, 
provide  technical  assistance  to  Federal,  State  and  local  agencies  in 
the  interpretation  and  use  of  the  information  contained  within  this 
report  and  will  provide  other  available  fli.nl  data  related  thereto. 


SUMMARY  OF  FLOOD  SITUATION 


This  flood  plain  inf ormation  study  covers  the  inundated  areas  along 
Tonawanda  Creek  and  its  affected  tributaries  from  its  confluence  with 
the  Niagara  River  to  the  easterly  limit  of  Erie  and  Niagara  Counties, 

New  York  (See  plate  1).  For  ready  identif icati on  the  upstream  limit 
of  the  study  has  been  taken  as  the  Hopkins  Road  bridge  located  approxi¬ 
mately  41.5  creek  miles  fr;m  the  Niagara  River  and  0.7  mile  east  of 
the  Erie-Niagara  and  Genesee  County  boundary  line. 

On  the  right  bank  or  predominantly  the  north  side  of  Tonawanda 
Creek,  the  study  area  includes  portions  of  the  city  of  North  Tonawanda  and 
t.he  towns  of  Wheatf ield,  Pendleton,  Lockport  and  Royalton,  all  within 
Niagara  County.  During  high  stages,  flood  waters  from  Tonawanda  Creek 
enter  the  Mud  Creek  basin  via  the  overland  route,  causing  flooding 
along  the  18-mile  length  of  tributary. 

On  the  left  bank  or  predominantly  the  south  side  of  Tonawanda 
Creek,  the  study  area  includes  portions  of  the  city  of  Tonauranda  and 
the  towns  of  Tonawanda,  Amhorst,  Clarence  and  Newstead,  all  within  Erie 
County.  At  high  stages,  flood  waters  from  Tonawanda  Creek  near  mile 
23.3  reverse  flow  in  Beeman  Creek  and  overtop  Route  268,  locally  known 
as  Salt  Read.  These  waters  then  enter  the  Black  Creek  and  Ransom  Creek 
basin,  causing  widespread  flooding  aLong  the  11-mile  length  of  tributo ries . 

Along  with  information  on  Tonawanda  Creek,  data  will  also  be  given 
for  the  following  areas  directly  affected  by  flooding  from  Tonawanda  Creek; 
Mud  Creek  within  Niagara  County  and  lower  Ransom  Creek  and  Black  Creek 
within  Erie  County. 

The  U.  S.  Geological  Survey  maintained  an  automatic  water-stage 
recorder  from  August  1955  to  September  1965  at  Rapids,  New  York.  This 
gage,  located  at  Goodrich  Road  near  mile  18.7,  has  been  of  little  value 
in  flood  discharge  investiga tions  because  of  the  large  amount  of  discharge 
which  bypasses  the  gage  location  by  means  of  the  overland  flooding  into 


Black  Creek  and  Mud  Creek.  The  U.S.  Ceological  Survey  has  also 
maintained  a  crest  stage  gage  and  wire  weight  gage  since  October  1955  and 
an  automatic  recording  gcge  since  October  1965  at  Hopkins  Rood,  Alabama, 
New  York,  near  creok  mile  41.5.  The  crest  gage  indicates  the  maximum 
stage  reached  during  any  given  f  Imd  by  means  of  a  line  of  burnt  cork 
powder  on  a  calibrated  stick  within  an  enclosed  pipe.  The  wire  weight 
gage  is  manually  operated  and  indicates  the  creek  stage  when  the  weight 
attached  tc  the  end  of  a  thin  cable  touches  the  water  surface.  The 
New  York  State  Department  cf  Public  Works  has  maintained  a  staff  gage 
at  the  Hopkins  Road  location  since  1922.  There  are  no  significant 
records  of  stream  flow  for  Black,  Ransom  or  Mud  Creeks.  Residents  along 
the  streams  have  been  interviewed  to  determine  high  water  marks.  News¬ 
paper  files  and  historical  documents  were  searched  for  information  con¬ 
cerning  past  floods,  from  these  data  and  studies  of  possible  future 
floods  on  Tonawanda,  Black,  Ransom  and  Mud  Creeks,  local  flood  situation, 
both  past  and  future,  has  been  developed.  The  following  peragraphs 
summarize  the  significant  findings  which  are  discussed  in  more  detail 
in  succeeding  sections  of  this  report. 

*  *  * 

THE  GREATEST  FLOODS  Historical  documents  state  the  greatest  floods 
in  the  study  area  occurred  in  March  1865  and  again  equalled  in  March 
1904.  It  must  be  noted  that  at  the  time  of  these  floods  a  dam  was 
in  existence  upstream  of  the  Main  Street  bridge  in  the  city  of  Tonawanda 
near  mile  0,3,  thereby  aggravating  the  flood  situation  upstream  of  this 
point.  The  dam  was  originally  constructed  as  part  of  the  Erie  Canal  in 
the  spring  of  1823.  It  raised  the  water  level  and  eliminated  deepening 
of  the  stream  for  canal  use.  It  w^s  estimated  that  the  removal  of  the 
dam  in  1910,  along  with  modernization  of  the  Barge  Canal,  lowered 
Tonawanda  Creek  about  6  feet. 


ANOTHER  CREA'f  ROOD  The  greatest  flwod  in  recent  years  (occurred 
during  March  and  April  I960*  Althuugh  other  flood  stages  such  as 
those  whicn  occurrml  in  L940  have  exceeded  the  1960  flood  at  some 
locations  along  lower  Turiawanda  Creek,  the  I960  flood  is  still 
generally  considered  to  bo  the  moot  damaging  flood  because  of  its 
long  duration  and  current  development.  Due  to  the  length  of  dura¬ 
tion  above  flood  stage  during  the  1960  flocd,  Tonawanda  Creek  over¬ 
flew  into  the  Ransom  -  Black  Creek  basin  and  the  Mud  Creek  basin 
caused  record  known  stages  and  damages.  However,  due  to  the  fact 
the  dam  in  Tona.anda  was  removed  in  1918  and  the  Erie  Barge  Canal 
improved,  this  flood  caused  only  minor  d^mag«  downstream  of  *-ue 
Erie  Barge  Canal  -  Tonawanda  Creek  junction  at  mile  11*2.  There 
is  no  doubt  that  if  the  Tonawanda  dam  was  in  existence  at  the 
time  of  the  1960  flood,  catastrophic  conditions  would  have  resulted 
from  that  flood. 

*  *  * 

OTHER  HISTORICAL  FLOODS  Severe  floods  occurred  also  in  the  Spring 
of  1809,  1893,  1894,  1396,  1902  and  1916.  The  summer  floods  of  1902 
and  1903  were  most  disastrous  to  agricultural  interests  because  they 
occurred  just  before  the  harvest  season. 

#  *  * 

OTHER  LARCC  FLOODS  The  following  dates  have  been  recorded  by  news¬ 
paper  articles  and  Corps  of  Engineer  files  as  causing  high  water  and 
Homage  to  the  lower  Tonawanda  Creek  basin  within  recent  years:  March 
1936,  April  1940,  March  1942,  February  1954,  December  1954-January 
1955,  March  1955,  March  1956,  January  1957  and  January  1959. 

«  •  * 

KNOWN  FLOOD  STAGES  Floods  which  have  been  recorded  as  the  maximum, 
or  near  maximum  of  record  upstream  of  the  study  area,  have  not 
necessarily  been  the  maximum  floods  of  record  on  Tona^ando  Creek 
within  the  area  covered  by  this  report.  This  situation  is  duo 
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principally  to  the  size  of  the  Tonawanda  basin,  and  the  fact  that 
flood  flows  are  greatly  modified  in  the  lower  reaches  by  the  abundant 
overbank  storage  provided  by  the  wide  flat  flood  plain. 

§  *  • 

INTERMEDIATE  REGIONAL  FLOOD  The  Intermediate  Regional  Floods  for 
Tonawanda,  lower  Ransom,  Black  and  Mud  Creeks  are  floods  that  have  an 
average  frequency  of  occurrence  in  the  order  of  once  in  100  years. 

They  are  determined  from  an  analysis  of  past  floods  and  indicate  the 
Intermediate  Regional  Flood  along  Tonawanda  Creek  to  be  from  1  to  2 
feet  higher  than  the  1960  flood.  The  Intermediate  Regional  Flood 
along  lower  Ransom  and  Black  Creeks  is  estimated  to  be  about  0.5  to 
1.5  feet  higher  than  the  1960  flood*  On  Mud  Creek  the  Intermediate 
Regional  Flood  is  estimated  to  be  about  0.4  to  1.0  foot  higher  than 
the  1960  flood. 

#  *  ♦ 

STANDARD  PROJECT  FLOOD  The  Standard  Project  Flood  is  a  flood  produced 
by  the  most  severe  combination  of  meteorological  and  hydrological 
conditions  that  are  considered  reasonably  characteristic  of  the 
drainage  basin  under  study.  Hydrological  determinations  indicate  that 
a  flood  of  this  magnitude  could  occur  on  Tonawanda  Creek  and  in  the 
city  of  Tonawanda  would  be  about  8  feet  higher  than  the  1960  flood, 
and  at  the  upper  end  of  the  study  area  near  Hopkins  Road,  approxi¬ 
mately  2  feet  higher  than  the  1960  flood.  The  Standard  Project  Flood 
in  the  Ransom  -  Black  Creek  reach  could  vary  from  about  6  feet  above 
the  1960  flood  at  the  confluence  of  Ransom  and  Tonawanda  Creeks  to 
less  than  1  foot  at  Goodrich  Road  near  mile  8.8.  The  Standard 
Project  Flood  in  the  Mud  Creek  reach  could  vary  from  approximately 
5^  feet  above  the  1960  flood  at  Minnick  Road  near  mile  2.4  to  approxi¬ 
mately  2  feet  higher  than  the  1960  flood  near  Lewiston  and  Ditch  Roads 
at  mile  16.8. 

•  *  * 
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FLOOD  DAMAGES  The  recurrence  of  major  known  floods  such  as  the  1865, 

1904  and  1960  floods  would  cause  substantial  flood  damages.  It  is 
estimated  that  over  a  period  of  years  the  average  damage  per  year  along 
bath  banks  of  Tonawanda  Creek  from  mile  12.8  to  mile  38.9  is  $33,700  for 
crop  damage  and  $101,700  for  all. other  types  of  damage  such  as  residential, 
commercial,  public,  highway  and  non-crop  damage  related  to  agriculture. 

The  average  annual  damage  for  lower  Ransom  and  Black  Creeks  is  estimated 
to  be  $10,200  for  crop  damage  and  $45,500  for  residential,  commercial, 
public,  highway  and  agricultural  non-crop  damage.  The  average  annual 
damage  for  Nud  Creek  is  estimated  to  be  $4,400  for  crop  damage  and 
$20,700  for  residential,  commercial,  public,  highway  and  agricultural 
non-crop  damage*  This  amounts  to  a  total  of  $216,200  average  annual 
damage  for  existing  conditions  at  January  1967  price  levels.  An 
occurrence  of  the  Intermediate  Regional  Flood  or  Standard  Project  Flood 
would  cause  extensive  damage  because  of  their  wider  extent,  greater 
depth,  higher  velocity  and  the  ever  increasing  development  within  the 
flood  plain. 

#  #  » 

WAIN  FLOOD  SEASON  The  larger  floods  in  the  Tonawanda  Creek  watershed 
have  often  been  caused  by  melting  snow  with  moderate  amounts  of 
rainfall.  Although  damaging  floods  have  occurred  at  all  times  of  the 
year,  almosi  all  instances  of  major  flooding  have  occurred  in  the  late 
winter  or  early  spring.  Relatively  few  damaging  floods  have  been 
produced  by  precipitation  alone.  This  is  due  to  the  orientation  of 
the  watershed  with  respect  to  the  usual  direction  of  travel  of  frontal 
systems  in  this  area.  Tonawanda  Creek  below  Batavia,  as  well  as 
Ransom,  Black  and  Mud  Creeks,  flow  generally  westward.  Since  the 
frontal  systems  normally  travel  from  west  to  east,  the  peak  runoff 
in  the  lower  reaches  occurs  too  early  to  be  greatly  reinforced  by 
the  peak  runoff  from  the  upper  basin. 

*  *  « 
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VELOCITIES  OF  WATER  During  high  water  periods  channel  velocities 
vary  from  5*5  feet  per  second  at  Robinson  Street  near  mile  3.7  to  in 
excess  of  10  feet  per  second  at  the  Hopkins  Road  bridge.  Velocities 
of  flows  over  Goodrich  Road  in  the  Wolcottsburg  area  have  been 
observed  to  be  over  2  feet  per  second  with  a  depth  of  less  than  1  foot. 
During  an  Intermediate  Regional  Flood  or  a  Standard  Project  Flood, 
velocities  could  be  dangerous  to  life  and  property.  Velocities 
greater  than  3  feet  per  second  combined  with  depths  of  3  feet  or 
greater  are  generally  considered  hazardous. 

«  «  * 

HAZARDOUS  CONDITIONS  The  larger  floods  have  caused  hazards  to  local 
residents  in  many  ways.  Flood  waters  which  overtop  roads  can  cause 
hazardous  driving  conditions  for  anyone  attempting  to  drive  through 
the  inundated  areas.  Due  to  the  long  duration  of  flooding,  health 
problems  often  develop  when  septic  tanks,  and  wells  used  for  water 
supply  systems  become  affected.  The  danger  from  underesl ima ting  the 
velocity  and  depth  of  flood  waters  by  unsuspecting  children  is  a?',  age 
old  problem  confronting  residents  within  the  flooded  area3, 

*  #  ♦ 

FLOOD  DAMAGE  PREVENTION  MEASURES  There  are  no  existing  or  authorized 
flood  control  projects  within  the  study  area.  The  Buffalo  District, 
Corps  of  Engineers  is  presently  preparing  a  report  to  determine  the 
feasibility  of  possible  flood  control  measures  within  the  Tonowanda 
Creek  basin.  Considered  plans  of  improvement  include  channel  improve¬ 
ments  or  retardation  of  flood  waters  by  means  of  retention  pools  or 
possibly  a  reservoir.  At  the  present  time,  with  the  exception  of 
the  town  of  Royalton  in  Niagara  County,  none  of  the  communities  have 
flood  plain  regulations. 

#  #  * 
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FUTURE  FLOOD  HEIGHTS  Estimated  flood  crests  that  would  bo  reached  if 
either  the  Intermediate  Regional  Flood  or  the  Standard  Project  Flood 
occurred  in  the  study  area  are  shown  in  table  1.  The  table  gives  a 
comparison  of  the  Intermediate  Regional  Flood  ana  the  Standard  Project 
Flood  aginst  the  March  -  April  1960  flood,  which  is  the  highest  flood 
in  recent  years.  These  data  are  prepared  for  the  two  U.5.  Geological 
Survey  gaging  stations  at  Alabama  and  Rapids,  New  York  so  that  future 
floods  can  more  easily  be  compared  with  the  past  flood  records  shown  in 
table  8  on  page  43  and  tablo  10  on  page  48- 

TABLE  1 

RELATIVE  FLCOD  HEIGHTS 


Mile 

Estimated 

Above 

above 

Peak 

1960 

Location 

Mouth 

F  lood 

Discharge 

Flood 

cf  s 

feet 

U.S.C.S*  Gage  at 

41.5 

March  -  April  1960 

7,980 

0 

Alabama,  New  York 

Intermediate  Regional 

11,500 

1.0 

Standard  Frcject 

35,200 

1.7 

U*3 -G.S •  Gage  at 

18.7 

March  I960 

6,280 

(1)  0 

Rapids,  New  York 

10,600 

(2) 

Intermediate  Regional 

13,500 

(2)  1.5 

Standard  Project 

50,000 

(2)  2.7 

(1)  Discharge  past 

gage  within 

channel 

(2)  Includes  Tonawanda  Creek  overflow  which  bypasses  the  gage 
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PLATE  I 


GENERAL  CONDITIONS  AND  PAST  FLOODS 
GENERAL 


This  section  of  the  report  is  a  history  of  floods  on  Tonawanda 
Creek  and  its  affected  tributaries*  Ransom  Creek  and  Black  Creek,  in 
Erie  County  and  Mud  Creek  in  Niagara  County,  New  York.  The  study  area 
covers  the  lower  41.5  creek  miles  of  Tonawanda  Creek.  Starting  at  the 
upper  end  of  the  study  area,  on  the  left  or  south  bank,  Tonawanda  Croak 
flows  along  Erie  County*  including  the  Tonawanda  Indian  Reservation,  the 
towns  of  Newstead,  Clarence*  Amherst,  Tonawanda  and  the  city  of  Tonawanda 
where  it  Joins  the  Niagara  River.  On  the  right  or  north  bank,  Tonawanda  1 

Creek  flows  along  Niagara  County,  including  the  Tonawanda  Indian  Reserva¬ 
tion*  the  towns  of  Royaltan*  Lockport*  Pendleton,  Wheatfinld  and  the  city 
of  North  Tonawanda  where  it  joins  the  Niagara  River*  The  lower  40.8  creek 
miles  of  Tonawanda  Creek  serves  as  the  border  between  Erie  and  Niagara 
Counties*  The  portion  of  Ransom  Creek  studied  extends  fron  its  mouth, 
which  is  at  mile  9.8  on  Tonawanda  Creek,  upstream  to  its  confluence  with 
Black  Creek,  a  distance  cf  3.8  creek  miles  and  all  within  the  town  of 
Amherst.  The  investigation  on  Black  Creek  covers  its  entire  length, 
starting  at  its  mouth  on  the  right  bank  of  Ransom  Creek  in  the  tewn  cf 
Amherst*  end  extends  upstream  to  its  headwaters  in  the  town  of  Clarence. 

The  investigation  on  Mud  Creek  extends  from  its  mouth,  which  is  at  mile 
13.0  on  Tonawanda  Creek,  upstream  to  the  old  Lewiston  Road  bridge,  a 
distance  of  16.85  creek  miles.  Mud  Creek  flows  through  the  towns  of 
Pendletcn,  Lockport  and  Royalton  in  Niagara  County.  Plate  1  and  plates 
5  through  7  of  this  report  show  the  geographical  orientation  of  Toncn  3nda 
Creek  and  its  affected  tributaries. 

Tonawanda  Creek  flows  generclly  from  east  to  west  In  the  reach 
covered  by  this  report.  Black  Creek  and  the  lower  portion  of  Ransom  Creek 
also  flow  generally  westward  to  their  confluence  with  Tonawanda  Creek 
from  the  left  bank.  Mud  Creek  flows  in  a  westerly  direction  toward  its 
confluence  with  Tonawanda  Creek  from  the  right  bank. 

* 
<vv 
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The  principal  flood  problem  areas  in  the  lower  Tonaw.jnd^  basin  are 
located  between  the  Tonawanda  Indian  Reservation  near  mile  41.5  and  the 
mouth  of  Ransom  Creek  near  mile  9.8.  Flooding  is  caused  by  nv«  rflnu*  from 
the  narrow,  winding,  obstructed  channel  of  the  main  stream  and  complicated 
by  overflow  into  similar  channels  of  Mud  Creek,  Black  Creek  and  the  lower 
portion  of  Ransom  Creek* 

Since  the  lower  11.2  miles  of  Tonawanda  Creek  west  of  Pendleton  form 
part  of  the  New  York  State  Barge  Canal  and  have  a  navigable  depth  of 
12  feet,  little  damage  is  caused  by  floods  which  are  of  a  magnitude 
not  greater  than  the  1960  flood*  However,  floods  such  as  the  Standard 
Project  would  cause  an  extremely  large  amount  of  flooding  in  an  area  which 
has  not  been  flooded  since  the  1904  flood,  which  occurred  before  the  N*Y*S. 
Barge  Canal  was  improved.  Even  though  the  Intermediate  Regional  Flood  and 
the  Standard  Project  Flood  are  rare  in  occurrence  they  should  be  considered 
and  weighed  when  planning  new  developments. 

The  first  continuous  record  of  stages  on  Tonawanda  Creek  began  in 
1922  at  Hopkins  Road,  Alabama,  New  York,  near  mile  41.5,  by  the  New  York 
State  Department  of  Public  Works  by  means  of  a  staff  gage.  The  U*S. 
Geological  Survey  has  been  compiling  stream  data  at  this  location  since 
October  1955.  The  U.S.  Geological  Survey  al3o  maintained  an  automatic 
recording  gage  at  Goodrich  Read,  Rapids,  New  York,  near  mile  18.7  from 
August  1955  to  September  1965.  The  majority  of  information  on  past  and 
future  floods  given  in  this  report  is  based  on  the  significant  stream 
flow  and  stage  data  compiled  at  the  Alabama  and  Rapids  gage  locations. 

A  search  of  the  flood  history  on  Tonawanda  Creek  has  indicated 
frequent  and  extensive  damage  in  the  past  and  Indicates  damage  will 
continue  to  increase  because  of  increased  development  within  the  flood 
plain.  Much  of  the  flood  data  given  in  this  report  are  based  on  recon¬ 
naissance  made  during  or  shortly  after  high  water  periods  and  on  two 
surveys  by  ths  Corps  of  Engineers  which  were  conducted  to  determine 
damages  within  most  of  the  study  area.  In  1954  a  thorough  damage 
survey  was  carried  out  on  the  predominantly  agricultural  areas  along 


Tonawanda  Creek  between  Hopkins  Road*  Alabama*  N.Y.,  and  the  mouth  of 

Ransom  Creek,  In  1962  this  survey  was  updated  by  an  examination  of  the 

additional  development  and  changes  in  land  use  that  had  taken  place  since 

the  1954  survey*  During  these  surveys  local  residents  were  interviewed 

and  information  was  gathered  pertaining  to  water  elevations  for  various 

floods*  damage  suffered  in  the  past  and  damage  that  could  be  expected 

during  a  recurrence  of  past  floods  or  potential  floods  of  greater  magni- 

* 

tude*  Through  these  field  investigations  an  accurate  profile  for  the 
largest  recent  flood*  that  of  March  -  April  1950,  has  been  developed  for 
Tonawanda  Creek,  lower  Ransom  Creek*  Black  Creek  and  Mud  Creek*  A 
search  was  made  of  newspaper  files,  historical  documents*  gage  records 
and  other  miscellaneous  sources  enabling  a  history  of  known  floods  to 
be  developed  for  the  study  area  dating  back  to  1865. 

Because  major  floods  along  lower  Ransom  Creek,  Black  Creek  and 
Mud  Creek  are  directly  affected  by  overflow  of  Tonawanda  Creek*  the 
flood  history  of  the  four  streams  Is  presented  concurrently. 

Settlement 

Large  scale  settlement  in  the  area  of  New  York  State  occupied  by 
the  Lake  Erie-Niagara  River  Drainage  Basin  was  delayed  until  after  1797 
by  the  presence  of  the  Seneca  Indians,  who  were  the  last  hold-outs  of 
the  once  powerful  Iroquois  Confederacy*  By  1797  all  basin  land  had  been 
purchased  except  for  a  few  small  areas  which  the  Senecas  held  for  them¬ 
selves*  The  Holland  Land  Company  acquired  lands  in  the  basin  and  began 
land  sales  In  1801*  The  manager  of  the  Holland  Land  Company  laid  out  the 
basic  system  of  roeda  and  founded  many  towns  including  Buffalo*  Despite 
the  military  activities  along  the  Niagara  Frontier  during  the  war  of 
1812*  the  population  of  tha  Holland  Project  grew  rapidly  and  had  reached 
about  100*000  persons  by  1821#  most  of  which  were  in  the  Lake  Erie  - 
Niagara  Drainage  Basin* 
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The  Erie  Canal  was  opened  to  Buffalo  in  1825  and  the  subsequent 
development  of  the  northwestern  portion  of  the  basin  was  rapid.  Buffalo 
became  the  great  port  of  transfor  for  immigrants  and  manufactured  goods 
from  canal  barge  to  lake  vessel  and  of  grain  and  other  bulky  produce 
from  lake  vessel  to  canal  barge*  By  1850,  a/hen  the  railroad  reached  the 
lake  shore,  Buffalo  and  it3  surroundings  were  well  on  the  way  to  becoming 
a  leading  industrial  area.  During  the  subsequent  period  of  industrial 
growth,  general  farming  practices  qave  way  to  more  specialized  activities 
such  as  truck  gardening,  fruit  growing  and  dairying* 

On  April  2,  1821,  an  act  of  the  Legislature  divided  Niagara  County 
and  established  the  boundaries  of  the  present  Erie  County.  The  geograph¬ 
ical  boundaries  of  townships  within  Erie  County  have  not  changed  since 
1857*  The  following  is  a  list  of  the  formation  dates  of  political  sub¬ 
divisions  within  the  Erie  County  study  area. 

a*  City  of  Tonawanda  -  Incorporated  in  1903* 
b*  Town  of  Torrawanda  -  Formed  from  Buffalo  April  16,  1836 
c.  Town  of  Amherst  -  Formed  from  Buffalo  April  10,  1018,  which 
included  part  of  Cheektowaga  at  that  time. 

d*  Town  of  Clarence  -  Formed  from  Uiillink  (now  Aurora)  March  llt 
1808.  At  that  time  Clarence  included  Buffalo,  which  was  taken  off  in  1810, 
Alden  taken  off  in  1823  and  Lancaster  taken  off  in  1833. 

e.  Town  of  New*>tc?ad  -  Formed  from  Town  of  Batavia  as  Town  of 
Erie  April  11,  1804;  changed  name  April  18,  1831. 

On  March  11,  1808  Niagara  County  was  formed  from  Genesee  County  lands. 
The  following  is  a  list  of  the  formation  dates  of  political  subdivisions 
within  the  Niagara  County  area* 

a*  City  of  North  Tonawanda  -  Incorporated  in  1897* 
b*  Town  of  Wheatfield  -  Formed  from  Town  of  Niagara  May  20,  1836* 
c.  Town  of  Pendleton  -  Formed  from  Town  of  Niagara  April  16,  1827. 
d*  Town  of  Lockport  -  Formed  from  west  part  of  Royalton  and  east 
part  of  Cambria  February  2,  1824. 

e.  Town  of  Royalton  -  Formed  from  south  part  of  Hartland 
April  15,  1817. 
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Population 

The  U*S.  Bureau  of  Census  figures  for  1966  show  the  population  of 
the  city  of  Buffalo  has  decreased  from  532,759  in  April  I960  to  481,453 
in  April  of  1966,  a  drop  of  9*6  percent  in  six  years*  During  the  same 
period,  Crie  County's  population  has  increased  to  1,087,183,  shoeing  a 
rise  in  some  suburbs  up  to  34*8  percent#  This  trend  of  population 
moving  from  Buffalo  to  the  Suburbs  started  early  in  the  1950's  and  is 
expected  to  continue* 

The  U*5.  3ureau  of  Census  figures  for  1967  show  the  population  of 
Niagara  County  has  dropped  3.6  percent  in  the  last  seven  years*  These 
figures  show  that  the  populations  of  the  cities  of  Niagara  Falls  and 
Lockport  have  decreased  while  the  city  of  North  Tonawanda  and  all  the 
towns  draining  into  Tonawanda  Creek  have  increased*  This  further 
indicates  the  trend  of  suburban  living  and  increased  development  within 
the  flood  plains*  Figure  1  exemplifies  the  population  trends  for  Frie 
and  Niagara  Counties  and  the  city  of  Buffalo  from  1900  to  the  present. 

Between  the  period  of  1920  and  1966  the  population  within  Erie 
County  for  the  area  draining  into  Tonawanda  Creek  has  increased  from 
approximately  9,235  to  approximately  58,117,  representing  an  increase 
of  629*3  percent  for  the  46-year  period*  For  the  period  between  1920 
and  1967  the  population  within  Niagara  County  for  the  area  draining 
into  Tonawanda  Creek  has  increased  from  approximately  8,883  to 
approximately  24,119#  This  is  equal  to  an  increase  of  271.5  percent 
for  the  47-year  period*  The  total  for  the  portions  of  both  counties 
in  the  Tonawanda  Creek  basin  has  increased  from  approximately  18,118 
in  1920  to  approximately  82,236  in  1967,  representing  an  increase  of 
453.9  percent*  Table  2  shows  the  increase  of  population  for  each 
community  within  the  flood  plain  for  the  period  1920  thru  1966  in 
Erie  County  and  1920  thru  1967  in  Niagara  County* 
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The  net  result  cf  the  population  trends  u>ithin  Erie  and  Niagara 
Counties  shows  a  definite  direction  of  increased  development  within  the 
flood  plain*  This  type  of  development  will  lead  to  future  problems  for 
its  inhabitants  due  to  increased  overland  flow  and  building  in  areas 
already  flooded*  Water  surface  elevations  caused  by  stream  encroach¬ 
ment  will  also  increase  unless  proper  Flood  Plain  Management  is 
instituted  and  enforced  3S  soon  as  possible* 

Flood  Damage  Prevention  Measures 

The  U.S.  Army  Corps  cf  Engineers  submitted  a  report  to  Congress 
pertaining  to  possible  flood  control  measures  for  Tonawanda  Creek  and 
its  tributaries  on  7  February  1947.  The  report  was  subsequently  pub¬ 
lished  as  Senate  Document  No.  46.  80th  Congress.  1st  Session  and  was 
the  basis  of  authorization  of  the  existing  flood  control  project  at 
Batavia,  New  York.  The  report  was  unfavorable  with  respect  to  flood 
protection  improvements  at  other  locations  within  the  study  area. 

At  the  present  time  the  Buffalo  District,  Corps  of  Engineers  is 
engaged  in  a  study  entitled  "Review  of  Reports  For  Flood  Control  And 
Allied  Purposes  On  Tonawanda  Creek  And  Tributaries,  New  York,”  Possible 
flood  control  measures  being  considered  are  channel  improvements,  levees 
retention  pools  and  a  reservoir  site.  The  results  pertaining  to  justi¬ 
fication  of  these  plans  of  improvement  along  with  recommendations  are 
expected  to  be  submitted  to  Congress  early  in  1968,  Because  justifica¬ 
tion  for  improvements  is  unknown  at  the  present  time  and  actual  construe 
tion  of  flood  preventative  measures,  if  found  to  be  feasible,  would  take 
several  years,  it  is  recommended  local  communities  immediately  develop 
and  enforce  flood  plain  regulations.  It  should  be  understood  that  flood 
control  projects  can  not  provide  complete  protection.  They  protect  only 
against  flooding  up  to  the  frequency  f ound  to  be  the  most  economically 
Justified,  which  is  the  basis  for  design. 
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TABLE  2  -  POPULATION  IN  STUDY  AREA 
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Estimated  population  within  Tonawanda  Creak  basin,  assuming  population  is  evenly  distributed 
throughout  each  community* 


Existing  Regulations 

Present  regulations  for  communities  within  the  study  area,  with  the 
exception  of  the  town  of  Royalton  in  Niagara  County  do  not  have  specific 
provisions  to  regulate  building  within  the  flood  plain,  or  regulate  the 
use  of  land  with  respect  to  flood  risk,  although  development  within 
known  flooded  areas  is  usually  discouraged  by  local  governments# 

tinder  Section  IV  E  of  the  Clarence  Subdivision  Regulations  it  is 
stated,  "Flooding:  Land  subject  to  flooding  shall  not  be  platted  for 
residential  occupancy  nor  for  such  other  uses  as  may  increase  the  danger 
to  life  or  property  or  aggravate  the  flood  hazard." 

The  following  is  taken  from  the  1962  Zoning  Ordinance  for  the  town 
of  Royalton: 

"Section  37,  Regulations  Applying  to  the  Flood  Plain  Use  District 
The  following  regulations  shall  apply  to  the  X  District: 

(a)  The  provisions  of  Section  33  (Regulations  applying 
to  residential  use  districts)  shall  apply  to  the  Flood  Plain 
Use  District  except  as  may  be  provided  otherwise  in  this 
section* 

(b)  (l)  Buildings,  structures  or  parts  thereof  erected, 
placed  or  otherwise  located  and  used  as  places  of  habitation 
for  humans  shall  be  erected,  placed  or  otherwise  located  so 
that  the  surface  level  of  the  first  or  principal  floor  of  such 
buildings  or  structures  shall  be  at  least  one  foot  above  the 
surface  level  of  the  flood  waters  which  inundated  the  area  in 
March  1960. 


(2)  For  the  purposes  of  this  section  the  surface 
level  of  the  flood  waters  which  inundated  the  area  in  March, 

1960  is  five  hundred  ninety-one  (591)  feet  above  sea  level# 

Said  elevation  above  sea  level  being  as  shewn  on  topographic 
maps  published  by  the  United  States  Geological  Survey.  A 
copy  of  said  topographic  map  being  nn  file  in  the  office  of 
the  Town  Clerk, " 

The  X  District  (Flood  Plain  U3Q  District)  is  specifically  described  on 
page  8  of  the  Royalton  Zoning  Ordinance.  It  roughly  includes  the 
Riddle  Road  area  between  Bowen  and  Moyer  Roads  near  mile  7.3  of  Mud 
Creek  and  the  Tonawanda  Creek  Road  area  in  the  vicinity  of  Riddle  Road 
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near  mile  21.0  of  Tonawanda  Creek*  The  requi refuent  that  first  flonr 
elevations  of  future  development  within  the  X  District  be  one  foot 
above  the  1960  flood  provides  for  flood  elevations  equivalent  to  the 
Intermediate  Regional  flood  or  the  100-year  flood. 

Although  zoning  regulations  have  been  in  effect  for  the  communities 
within  this  study  area  for  a  number  of  years,  there  are  no  provisions 
which  regulate  the  use  of  land  with  respect  to  flood  risk,  except  as 
stated  above.  However,  the  State  of  New  York  enabling  statutes  which 
permit  city  zoning,  specify  in  Chapter  21,  Article  2-A,  Section  24, 
that  "such  regulations  shall  be  designated  to  secure  safety  from  fire, 
floods  and  other  dangers,  and  to  promote  the  public  health  and  welfare.#.." 
The  State  of  New  York  Town  Law,  Section  263,  states  "such  regulations 
shall  be  made  in  accordance  with  comprehensive  pli.n  and  designed  to 
lessen  congestion  in  the  streets  to  secure  safety  f-rom  fire,  floods, 
panic  and  other  dangers  to  promote  health  and  general  welfare...,"  Also, 
Section  277  concerning  planning  boards  and  official  maps,  states  that 
"land  shown  on  such  plats  shall  be  of  such  a  character  that  it  can  be 
used  safely  for  building  purposes  without  danger  to  health  or  peril 
from  fire,  flood  or  other  menace." 

The  1965  Legislature  of  New  York  State  passed  amendments  adding 
Pert  IIIA,  Use  and  Protection  of  Waters,  to  Article  5  of  the  Conservation 
Law.  Although  Part  IIIA  is  not  meant  to  regulate  the  flood  plain,  it 
does  help  prevent  encroachment  of  streams,  thereby  helping  to  reduce 
future  flood  damages.  Part  IIIA  states,  in  part,  that  no  person  or 
public  corporation  shall  change,  modify  or  disturb  the  course,  channel 
or  bed  of  any  stream  or  shall  erect,  reconstruct  or  repair  any  dam  or 
impoundment  structure  without  a  permit  from  the  Water  Resources  Commis¬ 
sion.  The  amendments  became  effective  on  1  January  1966.  The  full 
text  of  the  Act  can  be  found  in  Chapter  955  Sections  429  a  -  g  of  the 
Laws  of  New  York  State  -  1965 
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Flood  Warning  and  Forecasting  Services 


Lower  Tonawanda  Creak  and  its  tributaries  are  located  within  the 
affective  range  of  the  Weather  Surveillance  Radar  operating  continuously 
at  the  U.S.  Weather  Bureau*  Buffalo  Airport  Station.  This  equipment 
provides  for  the  early  detection  and  plotting  of  heavy  precipi tation 
and  makes  possible  immediate  radio  and  television  broadcasts  of  infor¬ 
mation  concerning  the  predicted  path  and  amount  of  rainfall  from  the 
storm. 

At  the  present  time  not  all  communities  within  this  study  area  have 
a  definite  plan  for  flood  fighting  and/or  evacuation.  Due  to  the  relatively 
large  area  of  the  Tonawanda  Creek  basin*  residents  within  Erie  and  Niagara 
Counties  usually  can  be  alerted  to  a  possible  flood  situation  by  means 
gf  notification  of  flooding  in  areas  upstream  such  as  Batavia,  Alexander 
and  Attica. 

Observations  made  through  coordination  of  communities  upstream  of 
the  study  area  along  with  observations  made  at  existing  and  proposed  gage 
locations  within  the  study  area  would  provide  an  indication  of  the  timing 
and  relative  severity  of  a  flooding  situation. 

Excellent  observation  points  along  Tonawanda  Creek  would  be  at  the 
following  existing  gago  locations:  Attica,  Batavia,  Alabama,  Rapids  and 
Tonawanda  near  mile  2.6.  It  is  suggested  that  reference  points  also  be 
established  at  the  Route  93  bridge  near  mile  34.3  and  Campbell  Boulevard 
near  mils  8.71.  Surveillance  of  the  existing  Erie  County  Department  of 
Public  Works  staff  gage  located  on  Dann  Road  over  Black  Creek  near  mile 
4.8  is  also  suggested. 

These  observations  will  provide  flood  warning  to  residents  within 
the  affected  area.  Although  the  anticipated  flood  may  be  of  moderate 
proportions,  forewarning  permits  public  utilities,  highway  departments 
and  property  owners  to  set  up  warning  and  detours  and  to  reduce  flood 
damage  as  much  as  possible. 
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A  survey  of  the  communities  within  the  study  arrjj  hewed  that  nr 
formal  flood  warning  program  exist3*  However,  surveillance  jf  Tonawandi 
Creek  and  its  tributaries  is  maintained  by  Highway  Departments,  local 
Police  Departments  and  State  and  County  law  enforcement  agencies. 

The  Stream  and  lt3  \l  illey 

TONAWANDA  CREEK  -  Tonawanda  Creek  is  the  largest  tributary  of  the 
Niagara  River,  Joining  it  about  13  miles  from  Lake  Erie,  and  draining  an 
area  of  about  64B  square  miles  in  Erie,  Niagara,  Orleans,  Genesee  and 
Wyoming  Counties  in  western  New  York.  It  rises  in  the  highlands  of 
Wyoming  County  near  North  Java  at  an  elevation  of  about  1,900  feet  above 
mean  eea  level  and  flows  generally  northward  between  steep  hills  through 
Varysburg  and  Attica  to  Alexander,  whence  it  meanders  through  flat  land 
to  Batavia  at  an  elevation  of  about  890  feet;  thence  it  turns  abruptly 
westward  flowing  to  Indian  rails,  where  it  drops  160  feet  over  a  length 
of  approximately  1  mile,  and  then  flows  northerly  to  the  Tonawanda  Indian 
Reservation.  From  this  point  it  forms  the  boundary  between  Niagara  *nrj 
Erls  Counties,  meandering  generally  westerly  to  confluence  with  the 
Niagara  River  at  elevation  564.  The  lower  11.2  miles  west  of  Pendleton 
form  part  of  the  New  York  State  Barge  Canal  and  have  a  navigable  depth 
of  12  feet*  The  watershed  is  roughly  L-shaped,  with  the  broader  and 
longer  stem  of  the  L  extending  east-southeast  f'rom  the  Niagara  River  to 
Batavia,  New  York  and  the  smaller  lobe  extending  therefrom  at  about  a 
right  angle  to  the  south-southwest.  The  larger  stem  is  about  40  miles 
long  and  15  miles  wide;  the  smaller,  about  11  miles  long  and  7  miles 
wide# 

Within  this  roughly  L-shaped  watershed  lonawanda  Creek  pursues  a 
very  meandering  course,  especially  that  section  of  the  Creek  upstream  of 
the  New  York  State  Barge  Canal.  It  achieves  a  total  length  of  109  miln* 
In  a  basin  roughly  60  miles  long.  Plate  1  shows  the  watershed  and  rtrrnm 
drainage  system  for  the  entire  Tonawanda  Creek  basin* 


RANSOM  AND  BLACK  CRCCK5  -  Ransom  Creak  ri*»o^  about  1  1/ 2  miles  oast 
of  Clarence  and  flows  generally  northwesterly  about  16  1/2  miles  to  the 
canalized  section  of  Tonawanda  Creek,  about  2  miles  below  Pendleton, 

Black  Creek,  a  tributary,  rises  about  1  l/2  miles  north  of  Clarence 
Center  and  flows  north,  west  and  southwest  to  join  Ransom  Creek  3.8  miles 
above  Tonawanda  Creek, 

MUD  CREEK  -  Mud  Creek  is  the  principal  tributary  of  Tonawanda  Creek 
on  the  northerly  side  of  the  basin.  It  rises  near  the  Niagara-Orleans 
County  border  and  flows  generally  west-southwesterly  about  18  milea  to 
Tonawanda  Creek,  1  l/2  miles  east  of  Pendleton. 

Pertinent  drainage  areas  of  Tonawanda  Creek  and  its  tributaries 
are  given  in  table  3, 

NIAGARA  RIVER  TO  PENDLETON  -  Tonawanda  Creek  from  its  mouth  to  the 
Junction  of  the  New  York  State  Barge  Canal,  a  distance  of  11,2  miles, 
has  a  navigable  depth  of  12  feet,  a  navigable  width  of  75  feet  and  a 
total  width  of  approximately  200  feet.  The  channel  slopes  in  this  reach 
are  very  flat, 

Water  levels  in  the  canalized  section  of  Tonawanda  Creek  depend 
chiefly  on  the  stages  of  the  Niagara  River  at  Tonawanda,  which  are 
affected  by  wind  and  barometric  conditions  ovql  the  river  and  Lake  Erie. 
During  the  navigation  season  of  April  to  December  approximately  1,100  cfs 
are  diverted  from  the  Niagara  River  eastly  via  Tonawanda  Creek  to  the 
Barge  Canal  in  addition  to  the  flow  from  Tonawanda  Creek, 

This  water  is  necessary  for  operation  of  locks  and  maintenance  of 
pool  levels  east  of  Lockport.  Ouring  the  non- navigation  season  a  gate 
is  closed  on  the  Barge  Canal  at  Pendleton  which  allows  all  flows  to  go 
downstream  toward  the  Niagara  River,  Because  most  flooding  occurs 
during  the  winter  months  and  early  spring  or  the  non-navigation  season, 
flood  waters  are  not  affected  by  Barge  Canal  operation. 

Since  the  removal  of  the  dam  in  the  city  of  Tonawanda  in  1918, 
along  witii  modernization  of  the  Barge  Canal,  this  reach  has  been  rel- 
atively  free  of  overbank  flooding.  During  the  1960  flood,  which  was 
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DRA INACE  AREAS  U/ITHIN 

THE  TONAWANDA  CREEK 

BASIN 

Tonuwanda  Crnek 

Distance  above 
Niagara  River! 
miles 

Drainage  Area 
above  Locality 
square  miles 

Source 

109.3 

0 

Varysburg 

97.1 

4B 

Attica 

£7.1 

01 

Alexander 

83.5 

90 

Little  Tonawanda  Cr.  Junction 

72.8 

151 

Bata via 9  da m 

67.7 

174 

Bushville  (Route  5  bridge) 

63.2 

182 

Eaat  Pembrokef  dam 

59.2 

200 

Indian  Falls  and  Rapids 

52.0 

220 

Hopkins  Road  at  Alabama 

41.5 

230 

Ledgj  Creek  Junction 

33.0 

317 

Beenan  Creek  junction 

23.3 

356 

Goodrich  Road  at  Rapids 

18.7 

358 

Wud  Creek  junction 

13.0 

414 

New  York  State  8arge 

11.2 

Canal  •  Pendleton 

Ransom  Creek  Junction 

9.8 

SOD 

Bull  Creek  Junction 

4.8 

537 

Ellicott  Creek  Junction 

0.3 

647 

Niagara  River  Junction 

0.0 

648 

Ransom  Creek 

Source 

26.5 

0 

Tonaeanda  Creek  junction 

9.8 

60 

Black  Creek 

Source 

22.2 

0 

Ransom  Creek  Junction 

13.6 

13 

Bud  Creak 
Source 

Tonawandn  Creek  Junction 


31.0 

13.0 

7? 


0 
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the  highest  on  the  lower  Tonawanda  Creek  in  recent  years ,  only  minor 
damages  were  experienced  by  property  owners*  Most  of  the  losses  were 
to  boathouses  and  docks  along  the  creek* 

PENDLETON  TO  TONAWANDA  INDIAN  RESERVATION  -  Tonawanda  Creek  from  its 
junction  with  the  New  York  State  Barge  Canal  at  Pendleton  to  the  Tonawanda 
Indian  Reservation  is  a  straight-line  distance  of  12  miles*  The  channel 
distance  for  the  same  reach  of  Tonawanda  Creek  is  27  miles  long  and 
has  very  flat  slopes*  The  surrounding  area  is  a  featureless  plain  into 
which  the  mainstream  has  cut  a  channel  averaging  10  to  15  feet  deep 
and  00  feet  wide  at  the  bottom.  The  channel  is  partly  overgrown  at 

many  points  by  brush  and  trees  as  shown  in  figures  2  and  3  on  page  26  ] 

Tributaries  on  both  sides  follow  shallow,  winding,  overgrown  channels 

nearly  parallel  to  the  main  stream.  Divides  between  streams  are  low 

and  poorly  defined*  The  area  is  agricultural  with  scattered  summer  and 

suburban  residences  along  the  main  stream.  Highways  and  buildings  are 

above  the  general  ground  level  and  are  less  frequently  affected  by  flood. 

During  periods  of  high  flow*  the  fired  areas  of  T-  Rwanda  Creak  and  some 
of  its  tributaries  merge  and  water  may  flow  across  divides  in  either 
direction  to  equalize  flood  levels,  making  it  difficult  to  measure  dis¬ 
charges  accurately.  Peak  flows  are  reduced  by  storage  in  flooded  areas. 

Once  flooding  is  started,  it  may  be  several  v,eek$  before  small  channels 
and  poor  local  drainage  can  remove  the  water.  The  average  area  flooded 
annually  in  the  reach  from  Pendleton  to  the  Tonawanda  Indian  Reservation 
is  about  10,000  acres,  A  large  portion  of  the  flood  los3«>s  in  the  past 
resulted  from  difficulties  and  delays  in  planting.  The  late  planting 
season  restricts  the  type  of  Crops  which  can  be  grown  and  interferes 
with  crop  rotation  patterns*  Table  4  shows  that  the  amount  of  land  in 
farms  and  crop*  harvested  for  towns  in  the  vicinity  of  the  study  area 
has  dropped  while  the  population  as  shown  in  table  2  has  incrs&ssd. 

This  indicates  that  principal  flood  losses  will  continue  to  shift  from 
agricultural  to  rssldsntia 1 ,  commercial,  traffic  delays  and  generally  urban 
rather  than  rural  damages. 

* 

A 
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The  channel  width  of  Ransom  Creek  within  this  study  area  varies 
from  approximately  60  feet  wide  near  its  mouth  to  25  feet  wide,  with 
some  locations  having  a  width  of  only  10  feet  as  shown  in  figures  4 
and  5  on  page  27.  The  Black  Creek  channel  is  approximately  15  feet 
wlde9  although  the  channel  is  wider  under  most  bridges.  The  channel 
of  flud  Creek  varies  from  approximately  40  feet  wide  near  the  lower 
end  to  as  narrow  as  15  feet  wide  near  the  upper  end.  In  most  cases 
the  channel  is  wider  under  the  bridges. 

Flooding  in  the  study  area  is  relatively  snallow  even  for  in¬ 
frequent  floods  so  that  develooment  can  readily  be  raised  above  the 
past  and  probable  future  flood  levels.  Elevations  for  safe  develop¬ 
ment  within  the  flood  plain  may  be  determined  from  profile  plates  0 
through  11. 

Development  in  the  Flood  Plain 

Plate  4  shows  the  extent  of  overbank  flooding  caused  by 
Tonawanda  Creek,  both  in  Erie  and  Niagara  Counties.  It  also  is  an 
index  map  of  the  three  plates  that  show  the  flooded  areas  of 
Tonawanda,  Black,  lower  Ransom  and  fflud  Creeks.  Plates  5,  6  and  7, 
prepared  from  the  latest  available  U.5.  Geological  Survey  quadrangle 
maps,  show  the  flood  plain  for  the  reach  covered  by  this  study.  Even 
though  tha  scope  of  this  report  does  not  include  Ellicott  Creek, 
plate  5  shows  a  portion  of  the  Ellicott  Creek  basin  which  would  be 
affected  during  an  occurrence  of  the  Standard  Project  Flood  in  this 
area.  4  separate  flood  plain  report  for  Ellicott  Creek  is  presently 
being  prepared  and  will  be  completed  at  the  end  of  1967. 

Tonawanda  Creek  flows  between  the  cities  of  Tonawanda  and  North 
Tonawanda  which  have  a  combined  population  of  approximately  57,700. 

In  this  reach  development  along  the  banks  of  Tonawanda  Creek  is 
primarily  confined  to  boat  houses,  both  private  and  commercial,  and 
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Figure  2.  Example  of  partly  overgrown  channel 
as  shown  along  Kelkenberg  Road  near  mile  24.4* 


Figure  3.  A  view  of  Tonawanda  Creek  just 
upstream  of  the  Block  Church  Road  bridge  at 
mile  28.25  shows  trees  and  brush  in  channel 
during  a  medium-high  flow. 


Figure  4.  View  of  the  Ransom  Creek  channel 
looking  upstream  from  the  New  Road  bridge  at 
mile  3*0* 


Figure  5.  View  of  the  Ransom  Creek  channel 
just  downstream  of  the  New  Road  bridge  at  mile  3.0 
Note  the  large  variance  in  channel  width  within 
the  same  area.  In  order  for  channel  improvements 
to  be  effective  they  should  be  extended  to  the 
mouth. 


a  scattering  of  residential  homes-  Upstream  from  the  city  of 
Tonawanda  to  the  confluence  of  the  Barge  C*,nal»  much  of  the  area  is 
developed  for  recreational  use  such  as  parks,  public  boat  marinas  and 
golf  courses  as  shown  in  figures  6  and  7  on  page  30-  Although  the 
flood  of  1904  caused  a  great  deal  of  damage  due  to  the  former  dam  in 
Tonawanda*  little  damage  has  been  suffered  by  individuals  in  this 
area  since.  An  occurrence  of  the  Standard  Project  flood  would  cause 
wide  spread  flooding  in  this  entire  reach. 

Development  between  the  Tonawanda  Creek  -  Barge  Canal  confluence 
and  Rapids*  New  York  is  a  combination  of  agricultural  and  residential. 
Damage  from  the  1960  flood  was  minor*  but  the  Intermediate  Regional 
flood  would  cause  a  much  larger  amount  of  agricultural  damage  and  an 
increase  in  residential  loss.  An  occurrence  of  the  Standard  Project 
flood  in  this  reach  would  cause  a  large  area  to  be  flooded,  affecting 
virtually  all  property  from  Tonawanda  Creek  south  to  the  Ransom  Creek  - 
Black  Creek  basin. 

The  Tonawanda  Creek  reach  between  Rapids,  New  York  and  the  Erie- 
Niagara  and  Genesee  County  line  is  devoted  primarily  to  agricultural 
uses,  with  some  new  individual  residential  unite  being  constructed 
throughout  the  area.  The  1960  flood  caused  more  widespread  flooding  and 
damage  in  thie  reach  than  in  any  other  area  along  Tonawanda  Creek  within 
the  study  area.  It  is  estimated  that  the  Intermediate  Regional  flood 
would  cause  flooding  to  be  over  one  foot  deeper  and  the  Standard  Project 
flood  over  two  feet  deeper  than  the  1960  flood  in  this  reach.  Although 
these  possible  future  floods  would  not  cause  flooding  in  great  depth, 
they  would  cover  a  large  area  due  to  the  relatively  flat  terrain. 

The  development  along  Ransom  Creek,  from  its  mouth  to  the  confluence 
of  Black  Creek*  Is  rapidly  changing  from  an  agricultural  to  a  residential 
ares,  float  new  construction  is  of  individual  homes  rather  than  large 
sub-divisions.  Some  homes  in  the  area  are  built  up  above  the  flood 


plain  as  shown  in  figures  9  and  9  on  page  31,  vihl  Le  ethers  are  built 
level  vuith  the  existing  terrain*  The  1960  flood  caused  much  damage  and 
many  residential  units  were  affected*  The  Intermediate  Regional  flood 
and  the  Standard  Project  Flood  would  cause  serious  conditions  in  this 
reach,  especially  near  the  mouth  of  Ransom  Creek  where  the  Standard 
Project  Flood  would  be  approximately  six  feet  higher  than  the  1960 
flood.  This  is  duo  to  backwater  from  Tonawanda  Creek. 

Development  within  the  Black  Creek  basin  is  still  primarily  agricul¬ 
tural,  although  an  increase  in  individual  residential  units  is  evident. 

The  largest  concentration  of  flood  damage  is  in  the  hamlet  of  Wolcottsburg 
near  mile  6.8. 

The  majority  of  development  in  the  Mud  Creek  basin  is  agricultural, 
with  a  scattering  of  farm  homes,  farm  buildings  and  individual  residen¬ 
tial  units  throughout  the  area.  The  only  exceptions  are  a  large  trailer 
court  consisting  of  about  75  trailers,  located  on  the  left  bank  of  Mud 
Creek,  just  upstream  of  Minnick  Road  near  mile  2.5*  An  occurrence  of  the 
Standard  Project  Flood  would  affect  only  a  few  of  the  trailers  as  shown 
in  figure  46  because  most  of  thorn  are  located  on  higher  ground.  The 
other  exception  is  the  hamlet  of  Ulolcottsvilie  near  mile  15.3,  where  a 
number  of  residential  units  and  a  few  public  and  commercial  buildings 
are  located.  Upstream  of  Ditch  Road,  just  above  the  study  area,  the 
flood  plain  has  been  incorporated  into  the  "Tonawanda  Came  Management 
Area,”  operated  by  the  New  York  State  Conservation  Department.  This 
is  on  excellent  example  of  developing  poorly  drained  and  very  frequently 
flooded  areas  into  low  damage  recreational  land  use  within  the  flood 
olain. 

As  future  development  occurs  there  are  factors  which  can  affect 
flood  flows  and  stages  in  the  flood  plain  area.  Increased  development 
and  population  result  in  increased  and  faster  runoff  from  roofs, 
parking  lots,  roadside  ditches  and  storm  sewers.  Road  bridges  and 


Figure  6*  This  example  of  low  damage 
development  within  the  flood  plain  is  located  at 
the  Ellicott  Island  Park  near  mile  3.3  along 
Tanawanda  Creek. 


Figure  7.  Another  type  of  low  damage 
development  within  the  flood  plain  is  shown  in 
this  photograph  of  the  Creekside  Coif  Course 
along  Tonawanda  Creek  near  mile  5.2. 
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Figure  8.  Example  of  construction  on  natural 
ground,  but  wisely  protected  even  against  the 
Standard  Project  Flood  by  placing  fill  around 
home «  Residence  is  located  on  Smith  Road  along 
Ransom  Creek  near  mile  2.5. 


Figure  9.  Another  example  of  good  construction 
within  the  flood  plain  is  3hou/n  by  this  home  which 
was  built  entirely  upon  fill.  Although  the  ground 
around  this  home  would  be  flooded,  the  structure 
is  high  enough  to  be  protected  even  against  the 
Standard  Project  Flood.  It  is  located  on  Rapids 
Road  near  mile  23.0  along  Tonawanda  Creek. 
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creekside  fills  can,  unless  regulated,  cause  restrictions  under  condi¬ 
tions  of  high  flow.  If  there  is  no  compensating  improvement  in  the 
carrying  capacity  of  the  natural  channel,  an  increase  in  development  can 
result  in  increased  discharges  and  flood  elevations  in  the  flood  piain 
area*  Since  the  flood  plain  ie  largely  undeveloped,  the  purpose  of 
this  report  is  to  identify  the  flood  plain  as  shown  on  plates  5  through 
7  and  the  frequency  of  flood  stages  so  that  future  development  can 
make  the  most  affective  use  of  the  area  without  increasing  present 
damages* 

Bridges  Across  the  Streams 

Tonawanda  Creek  -  Three  railroad  and  fifteen  highway  bridges 
cross  Tonawanda  Creek  in  the  reach  covered  by  this  study.  Table  5 
lists  pertinent  elevations  for  these  structures  and  shows  their  relation 
to  the  crest  ofthe  March  -  April  1960  flood  and  the  Standard  Project 
Flood*  Figures  10  and  11  on  page  38  show  the  Main  Street  bridge  in  the 
city  of  Tonawanda  anl  the  Foot  Road  bridge  near  mile  37.7  which  are 
considered  to  be  typical  of  bridges  over  Tonawanda  Creek* 

Ransom  Creek  and  Black  Creek  -  Fifteen  vehicular  bridges  cross 
lower  Ransom  and  Black  Creeks  within  the  study  area.  Pertinent  elevations 
for  these  structures  and  their  relation  to  the  crest  of  tie  March  - 
April  1960  flood  and  the  Standard  Project  Flood  are  listed  in  table  6* 
Plate  10  shows  that  the  March  -  April  1960  flood  waters  M-ere  above 
the  low  steel  of  all  fifteen  bridges  and  over  the  fli  or  elevation  of 
most*  The  Standard  Project  Flood  would  put  flood  water  over  every 
bridge  floor,  with  depths  up  to  four  and  one-half  feet.  Although 
these  bridges  are  overtopped  by  flood  waters,  they  are  generally  larger 
In  size  than  the  adjacent  channel  cross  sections*  Figures  12  and  13  on 
page  39  show  the  extreme  difference  in  bridge  openings  along  Ransom 
Creek  and  81ack  Crnek.  Bridges  within  the  study  area  are  not  considered 
to  be  overly  constrictive  because  of  the  low  elevations  of  the  adjacent 
roads  which  allow  large  amounts  of  overbank  flow. 


A 


Mud  Creek  -  Thirteen  vehicular  bridges  cross  Mud  Creek  in  the  reach 
covered  by  this  study#  Table  7  gives  pertinent  elevations  for  these 
structure*  and  shows  their  relation  to  the  crest  of  the  March  -  April  196U 
flood  and  the  Standard  Project  Flood#  Plate  11  shows  that  an  occurrence 
of  the  Standard  Project  Flood  would  cause  flood  waters  to  overtop  almost 
all  of  the  bridges  over  Mud  Creek*  Figure  14  on  page  40  shows  the  new 
Rapids  Road  bridge  near  mile  3#Bf  completed  in  1966,  the  waterway  opening 
has  a  clear  span  of  approximately  56  feet,  some  8  feet  wider  than  the  old 
3-span  bridge#  Figure  15  on  page  40  shows  the  bridge  at  the  old  section 
of  Lewiston  Road  over  Mud  Creek  near  mile  16.85  at  the  upper  end  of  the 
study.  The  channel  downstream  of  this  bridge  is  badly  overgrown  with 
brush*  Generally*  the  bridge  openings  are  larger  than  the  width  of  the 
channel# 

Bridge  tables  5  through  7  along  with  the  profiles  on  plates  8  through 
11  should  be  used  as  a  guide  for  all  future  construction  of  new  bridges  or 
alterations  to  existing  bridges  along  streams  within  the  study  area# 

This  will  assure  against  large  increases  in  elevation  or  head  loss  caused  by 
insufficient  bridge  waterway  openings. 

Obstructions  to  Flood  Flow 

Tonavanda  Creek  -  The  effect  of  obstructions  to  flood  flow  due  to 
bridges  are  shown  on  plates  8  and  9.  From  Tonawanda  to  Pendleton#  the 
canalized  section  of  the  creek,  end  from  Pendleton  to  Rapids,  the  creek 
channel  is  in  fairly  good  conditions,  free  f rom  serious  obstructions  to 
flow#  Upstream  of  Rapids,  to  Hopkins  Road,  the  creek  channel  has  many 
bends#  an  irregular  section,  and  is  obstructed  by  brush  and  trees  growing 
on  the  banks  and  extending  into  the  stream.  The  channel  section  is  in¬ 
sufficient  to  prevent  overflow  at  many  places  during  spring  and  summer 
f loods* 


BRIDGES  ACROSS  TONAWANDA  CREEK 


BRIDGES  A CFf:~3  LOWER  RANSOM  &  BLACK  CREEKS 


T3 

®  X) 

• 

in 

GO 

a 

03 

in 

CM 

a 

CM 

vo 

CO 

O' 

o> 

a 

O' 

C 

o 

> 

44 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•  i  •( 

0 

o  o 

© 

© 

a 

-4 

CM 

CM 

in 

in 

r- 

© 

© 

O' 

a 

* 

4J 

U  *-4 

H 

o 

GO 

GO 

CO 

03 

CO 

CD 

© 

© 

© 

® 

CO 

© 

© 

© 

O' 

®  J 

© 

a  u_ 

LJ 

u- 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

© 

in 

© 

in 

©  51 

3 

TD 

O 

o 

O 

44 

H 

© 

O 

tt 

o\ 

Ch 

© 

© 

CM 

© 

to 

© 

CM 

CM 

«-M 

O' 

* 

V 

O' 

H 

tt 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

♦ 

© 

H 

Ll- 

4- 

«~4 

co 

CO 

CO 

CO 

to 

to 

CM 

CM 

<— 1 

H 

CM 

H 

CM 

• 

© 

co 

r- 

•— < 

CM 

to 

© 

a 

© 

Os 

-c 

•o 

© 

O' 

© 

® 

> 

44 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

3 

® 

® 

® 

<M 

SO 

© 

r- 

□ 

a 

CM 

CO 

CO 

© 

© 

© 

© 

r- 

O 

44 

H 

® 

r- 

r- 

r- 

r- 

r- 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

-1 

© 

LJ 

4- 

in 

m 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

CL 

*X. 


m 

© 

u 

CJ 


*D 

• 

© 

CM 

© 

© 

o 

o 

f^ 

© 

<0 

SO 

SO 

© 

CM 

* 

a 

O 

> 

44 

• 

• 

• 

• 

• 

* 

• 

« 

• 

• 

• 

• 

• 

« 

• 

u 

© 

O 

® 

® 

o 

o 

o 

•—4 

** 

© 

so 

SO 

© 

a 

0 

O' 

*~4 

r-A 

® 

r- 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

O' 

£ 

r~* 

U. 

LJ 

U~ 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

Cfl 

01 


+>  CJ 


A 


5 


u 

* 

O' 

r- 

C3 

CM 

a 

CO 

CM 

© 

o 

r- 

ro 

© 

© 

to 

© 

w 

0 

© 

o 

> 

4J 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

9 

JC 

o 

® 

® 

© 

o> 

*•4 

o 

o 

CM 

SO 

© 

r- 

r- 

© 

o 

0 

0 

r-t 

© 

t- 

r- 

© 

© 

CO 

© 

© 

© 

© 

© 

© 

© 

ro 

© 

O' 

c 

® 

u. 

UJ 

4- 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

o 

u 

CJ 


c  -* 
o  o 

CD 

®  H 

•  CD 


0 

• 

so 

© 

O' 

© 

O' 

O' 

■0 

so 

CD 

© 

r- 

O'  j 

© 

> 

4-» 

9 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

9 

• 

• 

« 

T) 

X> 

© 

® 

© 

SO 

© 

O' 

to 

< 

© 

sD 

r- 

t-* 

a 

o 

©  c  i 

© 

-H 

© 

© 

so 

SO 

SO 

© 

r- 

r- 

r- 

r- 

© 

© 

© 

© 

^  0  1 

© 

CD 

U- 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

^  _  1 

GO 


e  e 
o 

4J  0 

CD  C 

0 

v)  cr 


jc  o 


• 

9 

0 

© 

0 

•o 

• 

X 

O 

u 

U 

cr 

V 

CL 

l_> 

c 

c 

9 

> 

® 

• 

o 

• 

X 

Z 

U 

> 

T3 

E 

3 

M 

X 

0 

T3 

XJ 

**4 

TJ 

TD 

T5 

0 

o 

<-4 

41 

CJ 

0 

44 

• 

O' 

0 

0 

li 

0 

0 

0 

O 

0 

4- 

© 

O 

u 

ro 

T3 

T3 

c 

O 

o 

Q 

O 

O 

O 

cr 

c 

c 

u 

0 

cr 

o 

© 

0 

T3 

X 

•*4 

cr 

X 

X 

X 

tr 

0 

o 

■H 

T) 

Q.  CM 

T3 

O 

0 

^*4 

T3 

£ 

tr 

o 

4. 

C 

m 

0 

0 

tr 

O 

4-» 

■H 

4-* 

« 

*~4 

4J 

44 

44 

O 

••4 

0 

c 

U 

>> 

O 

© 

■H 

0 

4J 

4-> 

© 

4) 

4-» 

44 

*»4 

c 

0 

4J 

3 

0 

9 

© 

n 

0 

<4- 

0 

0 

•*4 

o 

O 

o 

(4 

o 

•*4 

c 

0 

JC 

*-4 

f 

4J 

c 

c 

4-» 

o 

> 

4- 

o 

o 

u 

"D 

0 

e 

a 

H 

9 

-4 

c 

0 

0 

-4 

«»4 

C 

H 

—i 

O 

C3 

© 

TD 

o 

o 

-4 

>- 

ffl 

e 

0 

U 

© 

o 

u 

© 

o 

o 

o 

O 

• 

• 

1 

»•« 

X 

T 

Z 

© 

a 

s- 

a 

3 

a 

3 

3 

3 

L3 

CD 

CO 

•  • 

© 

• 

« 

X 

0 

<-4 

•-4 

© 

> 

4l 

o 

o 

o 

o 

© 

a 

o 

o 

O 

o 

o 

o 

© 

O 

O 

© 

*4 

•^4 

0~* 

o 

3 

H 

© 

© 

o 

© 

© 

o 

O' 

o 

0 

© 

© 

© 

44 

E 

E 

—4 

JD 

C 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

It 

rf 

£ 

O 

-4 

CM 

CO 

CO 

4J 

© 

© 

© 

© 

© 

N 

© 

z 

35 


BRIDGES  ACROSS  HUD  CREEK 


*  XJ 

o  o  o 

o 

•  O'  •— 4 

•  00  ^  u. 

o 

c 

0 

u 

0  0  T3 

0  >  o  o 

— 4  O  vO  O 
U  U  ^  H 


on  in  cm 

•  •  • 

O  CD  —i 


CM  ON  CD  O 

•  •  •  • 

CD  CD  CD  CD 


• 

* 

r- 

H 

M 

n 

to 

VO 

to 

CM 

o 

VO 

ON 

O 

0 

> 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

i  ® 

0  0 

o 

CM 

VO 

o> 

o 

CM 

to 

CO 

ON 

VO 

S 

£ 

ON 

5  4J 

-4  0 

CO 

CO 

CO 

CO 

ON 

ON 

ON 

ON 

ON 

O 

o 

-1  tn 

Ul  «•- 

in 

in 

in 

in 

in 

in 

in 

in 

in 

VO 

VO 

VO 

vO 

X) 

« 

r- 

o 

VO 

o 

in 

co 

-0 

CM 

in 

o 

O 

o 

> 

4J 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

VO 

o 

0 

0 

o 

CM 

r- 

ON 

CM 

co 

CD 

VO 

VO 

r- 

ON 

ON 

*-4 

0 

CO 

CO 

CD 

CD 

ON 

On 

ON 

ON 

O 

O 

O 

o 

o 

Li. 

LiJ 

in 

in 

in 

in 

in 

in 

in 

VO 

vO 

VO 

VO 

VO 

TJ  <-• 

h  +<  U 

0  u 

"DOT) 


• 

ON 

-H 

»— 4 

in 

VO 

in 

CM 

in 

tn 

-0 

co 

> 

4-> 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

0 

0 

in 

co 

o 

*— 4 

«n 

5f 

VO 

H 

CM 

co 

CO 

On 

0 

co 

co 

ON 

ON 

ON 

ON 

ON 

o 

o 

CD 

O 

O 

UJ 

X 

in 

in 

in 

in 

in 

in 

in 

VO 

VO 

VO 

VO 

VO 

M 

• 

vo 

in 

CD 

VO 

CM 

CM 

CO 

o 

VO 

Q 

O 

> 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

Ct 

0 

ON 

rH 

tn 

vo 

*— 1 

CM 

CD 

r- 

CD 

H 

»— 4 

CD 

CO 

CO 

ON 

O' 

ON 

ON 

o 

o 

o 

o 

o 

*~4 

L_ 

u 

in 

in 

in 

in 

in 

in 

in 

vo 

vo 

vO 

vo 

VO 

VO 

• 

ON 

*D 

vo 

CM 

co 

VO 

t- 

ON 

tn 

* 

in 

> 

4J 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

TJ 

0 

0 

in 

H 

r- 

*-4 

tn 

in 

O' 

CD 

co 

o 

0 

»—4 

0 

vo 

r- 

r- 

CD 

co 

CD 

00 

n\ 

O' 

o 

o 

CD 

Ui 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

vo 

vo 

c 

T> 

cr 

o 

0 

0 

X) 

*H 

TJ 

■o 

O 

X 

.—4 

0 

4J 

0 

0 

TJ 

cr 

X) 

X) 

o 

H 

O 

0 

O 

CD 

o 

0 

0 

"O 

0 

u 

TJ 

fO 

•H 

X 

O 

CE 

r- 

cc 

o 

c 

O 

0 

O 

D 

0 

O' 

> 

TJ 

TJ 

-M 

cc 

0 

(E 

0 

CE 

£ 

o 

0 

0 

0 

c 

X 

4i 

• 

JC 

B 

cr 

CJ 

CE 

• 

4J 

O 

O 

o 

«M 

*H 

o 

0 

(4 

0 

U 

X 

CE 

CE 

44 

41 

0 

1 

-4 

TJ 

o 

0 

0 

JC 

c 

J 

o 

0 

c 

C 

c 

•H 

tj 

e 

o 

o 

X 

u 

C 

C 

0 

0 

c 

a 

0 

X) 

1 

o 

u 

f-4 

c 

c 

1 

TJ 

U 

X 

•H 

0 

•H 

•H 

—4 

H 

JC 

X 

o 

0 

0 

0 

4- 

z 

e 

cr 

3 

CE 

Ul 

E 

CD 

z 

3 

E 

E 

— 1 

0 

JC 

in 

o 

o 

in 

o 

in 

in 

CD 

in 

in 

a 

in 

in 

0 

H 

> 

44 

in 

CD 

CD 

K) 

CD 

CO 

O' 

CM 

in 

CD 

0 

-M 

O 

3 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

+* 

E 

n 

O 

o 

CM 

tn 

r- 

CO 

O' 

H 

H 

in 

i 

> 

vO 

o 

E 

#4 

«-4 

z 

36 


♦Elevation  of  top  of  arch 


Obstruction  to  the  channel  of  Tonawanda  Creek  due  to  bank  slides 
is  not  uncommon.  Figure  16  on  page  41  shows  the  result  of  two  slides 
which  occurred  a  few  days  apart  in  May  1956.  The  slides  took  place  on 
the  left  bank,  about  one  half  mile  upstream  from  the  New  Road  bridge 
crossing  near  mile  11.5.  The  slides  completely  destroyed  approximately 
5D0  feet  of  Tonawanda  Creek  Road.  Before  repairs  were  made  to  the  road 
and  the  channel  cleared  the  cross  sectional  area  of  the  channel  was 
reduced  by  25$  to  50$  for  half  bankfull  stages. 

Figure  17  on  page  41  shows  an  example  of  a  man-made  obstruction. 
The  dam  in  the  city  of  Tonawanda  was  damaged  during  the  1916  flood  and 
removed  during  modernization  of  the  Erie  Barge  Csnal.  However,  it  did 
aggravate  the  flood  situation  during  its  existence. 

FLOOD  SITUATION 


Flood  Records 

Records  of  stages  on  Tonawanda  Creek  have  been  maintained  since 
1922  at  Alabama  and  between  1955  and  1965  at  Rapids.  These  records 
have  been  the  basis  for  data  presented  in  tables  8  through  10  and 
plates  2  and  3. 

To  supplement  the  records  obtained  at  Alabama  and  Rapids,  local 
residents  were  interviewed  for  information  on  past  floods.  Newspaper 
files  were  searched,  as  were  historical  documents  and  records.  Valuable 
data  were  also  obtained  from  reports  of  field  investigations  made  after 
floods.  These  records  and  investigations  have  developed  a  knowledge 
of  floods  in  the  study  area  dating  back  to  1055. 

Flood  Stages  and  Dlacharoea 

Table  8  lists  flood  crests  and  peak  discharges  for  the  known  floods 
exceeding  bankfull  stage  of  11  feet  at  the  U.S.C.S.  gaging  station  on 
Tonawanda  Creek  at  Hopkins  Road,  Alabama,  New  York.  A  stage  of  11  feet 
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Figure  10*  Looking  upstream  at  the  Main  Street 
bridge  over  Tonawanda  Creek  at  mile  0.25.  Note 
the  low  steel  of  th8  right  bank  span  is  much 
lower  than  the  left  bank  span . 


Figure  11.  View  of  the  Foot  Road  bridge  over 
Tonawanda  Creek  at  mile  37*7.  Bridge  opening  is 
large  enough  to  pass  flood  discharges* 


* 


Figure  12*  View  of  the  New  Road  bridge  over 
Ransom  Creek  at  mile  3.0*  Although  the  bridge 
opening  is  large,  the  channel  narrows  down  to  a 
width  of  only  10  to  15  feet  a  short  distance 
downstream  of  the  bridge. 


Figure  13*  This  photograph  shows  the  relatively 
small  cross  sectional  area  of  the  Kenfield  Road 
culvert  over  Black  Creek  at  mile  6,6.  Future 
bridge  construction  should  consider  data  provided 
in  this  report. 
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Figure  16.  This  bank  slide  which  occurred 
in  1956,  took  place  one-half  mile  upstream  of 
New  Road  bridge  along  Tonawanda  Creek.  It 
exemplifies  one  of  the  many  types  of  obstructions 
to  flood  flows. 


Figure  17.  Another  type  of  obstruction  to 
flood  flows  was  the  dam  in  the  City  of  Tonawanda 
formerly  located  upstream  of  the  Main  Street 
bridge. 
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at  Alabama  wi  11  produce  a  discharge  of  2,300  cubic  feet  pur  second, 
which  is  considered  to  be  the  maximum  discharge  Tonawanda  Creek  u. ill 
contain  wi thout  causing  damage  downstream  of  this  location,  from  1922 
to  1955  the  observed  stages  are  based  on  New  York  State  Department  of 
Public  Works  staff  gage  readings.  The  annual  maximum  flood  crest  and 
flood  peak  for  the  1922  to  1955  period  was  determined  by  producing  a 
hydrograph  based  on  the  New  York  State  staff  gage  readings.  For 
floods  since  October  1955,  the  flood  crests  and  flood  peaks  shown  are 
those  published  by  the  U.S.  Geological  Survey.  The  stage  for  the  March 
1904  flood  is  based  on  a  Barge  Canal  Office  report,  which  was  prepared 
shortly  after  the  flood. 

Tablo  9  lists  the  highest  ten  floods  in  order  of  magnitude  at  the 
Alabama  site.  It  should  be  noted  that  duration  of  flood  waters  above 
bankfull  is  more  critical  than  high  ins tantaneou  stages.  A  flood 
similar  to  1960  will  cause  a  tremendous  amount  of  damage  due  to  the 
fact  it  is  above  flood  stage  for  a  prolonged  time,  but  a  flood  reaching 
a  higher  stage  for  a  shorter  duration  above  flood  stage  will  cause  less 
damage.  This  is  because  the  degree  of  flooding  on  Tonawanda  Creek  as 
well  as  its  tributaries  is  dependent  upon  the  amour*  of  overbank  flow 
within  the  flood  plain. 

The  crest  stages  and  peak  discharges  for  the  known  floods  exceeding 
bankfull  stage  of  10  feet  at  the  U.S.G.S.  gaging  station  on  Tonawanda 
Creek  at  Goodrich  Road,  Rapids,  New  York  are  listed  in  table  10.  All 
data  prior  to  August  1955  are  based  on  high  water  marks,  field  investi¬ 
gations  and  historical  documents.  Crest  stages  and  peak  discharges 
between  August  1955  and  September  1965,  the  period  of  record  at  this 
site,  are  those  published  as  annual  maximums  by  the  U.S.  Geological 
Survey*  These  flows  reflect  only  discharge  at  the  recording  gage  site 
and  do  not  include  flow  which  bypasses  the  gage* 
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TABLE  8 

TQNAWANDA  CREEK  AT  HOPKINS  RD.t  ALABAMA ,  N,Y« 
1904  -  1966 


This  table  includes  all  known  floods  above  bankfull  stage  of  11  feet 
at  Hopkins  Road  over  Tonawanda  Creek  near  mile  41.5*  Drainage  area  =  230 
square  miles*  Zero  of  gage  =  605.93  USC  A  CS  Datum. 

Between  1922  and  1955  observed  peaks  ware  obtained  from  New  York 
Department  of  Public  Works  staff  gage  readings.  The  estimated  annual  peak 
stage  and  discharge  for  each  year  was  obtained  by  reconstructing  the  largest 
flood  each  year  based  on  the  staff  gage  readings. 

Between  October  1955  and  September  1965  flood  stages  and  discharges  were 
obtained  from  the  U*S*  Geological  Survey  crest  gage  and  wire  weight  gage.  In 
October  1965  an  automatic  recording  gaga  was  Installed  at  the  same  location* 


Based  on  N*  Y.  State  Department  of  Public  Works  Data 


OBSERVED  PEAKS 


RECONSTRUCTED  mAXl mum  ANNUAL  PEAKS 


flood 

Gaqe  Heights 

Date 

of 

Caqc  Heights 

Estirrirt  tod 

Staqe 

Elevation 

Crest 

Staqe 

Elevati on 

Discharge 

faet 

feet 

f  eet 

f  eet 

cf  3 

War. 

1904 

14.1 

620.0 

f  eb. 

1922 

12.9 

618.8 

Feb. 

24, 

1922 

12.9 

610.0 

4,400 

for. 

1923 

11.9 

617. a 

War. 

4, 

1923 

12.5 

618.4 

3,760 

War. 

1923 

11.7 

617.6 

Jan* 

1924 

11.1 

617.0 

Jan* 

12. 

1924 

11.0 

617*7 

2,930 

Apr. 

1924 

11.1 

617.0 

f  eb. 

1925 

12.3 

618.2 

Feb. 

24, 

1925 

12.5 

610.4 

3,830 

War. 

1926 

12.4 

618.3 

War. 

24, 

1926 

12.5 

616*4 

3,760 

Nov. 

1926 

11.9 

617.8 

Dec* 

1927 

12.8 

618.7 

Dec. 

2, 

1927 

12.0 

610.7 

4,210 

Dec* 

1927 

11.7 

617.6 

Dec* 

1927 

11.3 

617.2 

Jan* 

1928 

11.4 

617.3 

Feb* 

1928 

11.9 

617.8 

War. 

1928 

11.9 

617.8 
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TABLE  a  CQNT*D 


OBSERVED  PEAKS 


Flood 

Gaae  Heights 
Staqe  Elevation 

feet  feet 

Klar.  1928 

n.i 

617.0 

June  1928 

12.7 

618.6 

Jan.  1929 

13.1 

619.0 

Apr.  1929 

11.6 

617.5 

Jan*  1930 

12.5 

618.4 

Feb.  1930 

12.3 

618.2 

War.  1931 

11.7 

617.6 

may  1931 

11.6 

617.5 

Tab.  1932 

12.3 

618.2 

mar.  1932 

12.0 

617.9 

Olay  1932 

12.1 

618.0 

mar.  1933 

13.2 

619.1 

Dac.  1933 

11.0 

616.9 

Jan*  1934 

12.1 

618.0 

mar.  1934 

12.7 

618.6 

Jan.  1935 

12.6 

618.5 

Jan.  1935 

11.8 

617.7 

Fab.  1935 

13.3 

619.2 

l*lar.  1935 

13.8 

619.7 

Feb.  1936 

12.7 

618.6 

IHar.  1936 

13.4 

619.3 

ftar.  1936 

12.8 

618.7 

Jan.  1937 

11.3 

617.2 

Apr.  1937 

11.1 

617.0 

Fab.  1938 

13.0 

618.9 

mar.  1938 

12.9 

618.8 

Feb.  1939 

14.0 

619.9 

mar.  1939 

11.1 

617.0 

Apr.  1940 

14.5 

620.4 

Klar.  1941 

11.7 

617.6 

Apr.  1941 

14.0 

619.9 

Klar.  1942 

13.8 

619.7 

Apr.  1942 

12.0 

617.9 

Nov.  1942 

11.5 

617.4 

Dac.  1942 

13.0 

618.9 

RECONSTRUCTED  WAXIWUW  ANNUAL 


Data 

of 

.foai 

Heiahts 

Crest 

Staqe 

feat 

Elevation 
f  eet 

June 

22,  1928 

13.0 

618.9 

Jan. 

20,  1929 

13.4 

619.3 

Jan. 

9,  1930 

12.6 

618.5 

War. 

29,  1931 

12.2 

618.1 

F  eb. 

12,  1937 

12.3 

618.2 

War. 

16,  1933 

14.3 

620.2 

War. 

5,  1934 

12.7 

618.6 

War. 

7. 

1935 

13.9 

619.8 

War. 

26. 

1936 

13.9 

619.8 

Jan. 

25, 

1937 

12.7 

618.6 

Feb. 

15. 

1938 

13.7 

619.6 

Feb. 

22, 

1939 

14.2 

620.1 

Apr. 

1, 

1940 

14.6 

620.5 

Apr. 

War. 

7, 

18, 

1941 

1942 

14.4 

13.9 

620.3 

619.8 

PEAKS 

Estimated 

Discharge 

cfa 

4,550 

5,375 

3,900 

3,360 

3,520 

'  045 

4,050 

6,710 

6,710 

4,050 

6,260 

7,610 

9,000 

B.300 

6,860 
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TABLE  8  CONT 1 P 


OBSERVED  PEAKS _  RECONSTRUCTED  WAXIWU W  ANNUAL  PEAKS 


Flood 

Cage 

tfelqhta 

Date 

of 

Gape  Heiqhte 

Estimated 

Stage 

Elevation 

Creet 

Staqe 

Elevation 

Discharge 

feet 

f  eet 

feet 

feet 

cfs 

Jan. 

1943 

11.4 

617*3 

Jon. 

1943 

11.4 

617.3 

Feb. 

1943 

12.2 

618*1 

F  eb. 

25,  1943 

12.6 

618.5 

3,970 

War. 

1943 

11.7 

617*6 

Apr. 

1943 

11.1 

617.0 

Way 

1943 

11.9 

617.8 

War. 

1944 

12.3 

618*2 

War. 

17,  1944 

12.6 

618.5 

3,900 

War. 

1944 

11.7 

617.6 

Apr. 

1944 

12.3 

610.2 

War. 

1945 

12.5 

618.4 

War. 

5,  1945 

12.5 

618.4 

3,800 

Jan. 

1946 

12.3 

618.2 

War. 

1946 

12.7 

618.6 

War. 

6,  1946 

13.1 

619.0 

4,740 

Jan., 

1947 

11.7 

617.6 

Jan. 

1947 

11.2 

617.1 

Wai  • 

1947 

12.0 

617.9 

War. 

1947 

11.4 

617.3 

Apr. 

1947 

12.8 

618.7 

Apr. 

7,  1947 

12.8 

618.7 

4,210 

June 

1947 

12.3 

618.2 

F  eb. 

1948 

12.6 

618.5 

Feb. 

20,  1948 

12.6 

618.5 

3,900 

Feb. 

1948 

11.4 

617.3 

War. 

1948 

11.6 

617.5 

War . 

1950 

13.2 

619.1 

War. 

28,  1950 

13.5 

619.4 

5,625 

Apr. 

1950 

12.1 

618.0 

Dec. 

1950 

12.6 

618.5 

Jan. 

1951 

12.7 

618.6 

Jan* 

3,  1951 

13.1 

619.0 

4,840 

F  eb. 

1951 

12.3 

610.2 

War. 

1951 

11.7 

617.6 

Apr. 

1951 

11.7 

617.6 

Jan. 

1952 

12.6 

618.5 

Jan. 

2,  1952 

12.6 

618.5 

3,900 

Feb. 

1952 

11.7 

617.6 

War. 

1952 

12.4 

610.3 

Dec. 

1952 

11.1 

617.0 

Feb. 

1954 

12.9 

618.8 

Feb. 

17,  1954 

13.6 

619.5 

5,875 

F  eb* 

1954 

12.9 

618.8 

Apr. 

1954 

11.8 

617.7 

War. 

1955 

14.2 

620.1 

War . 

2,  1955 

14.2 

620.1 

7,510 
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table;  a  contd 


Based  on  U.5.  Geologic*)  1  survey  Data 


Gage  Height'. 


Date 

of  1 

Crest 

S  taqe 

F 1 eva  tiun 

Di  r.chargr* 

f  oet 

F  Qet 

cf  s 

mar. 

8, 

1956 

13.92 

619.85 

6,850 

Apr. 

4, 

1956 

12.15 

618*08 

3.340 

Apr. 

17. 

1956 

11.47 

617*40 

2,680 

Apr. 

30, 

1956 

11.64 

617*57 

2,810 

May 

13. 

1956 

11.18 

617.11 

2,450 

Jan. 

24, 

1957 

13.69 

619.62 

6,180 

Feb. 

27, 

1957 

11.52 

617.45 

2.720 

Mar. 

13. 

1957 

10.94 

616.87 

2.280 

Apr. 

7, 

1957 

12.14 

518.07 

3,330 

May 

21, 

1957 

12.80 

618.73 

4,260 

Apr . 

7. 

1950 

12.33 

618. 2G 

3,560 

Jan. 

23, 

1959 

15.95 

621.88 

6,550 

Feb. 

17, 

1959 

13.24 

619.17 

5.080 

Mar. 

22, 

1959 

13.10 

619.03 

■i.enn 

Apr. 

3, 

1959 

14.05 

619*98 

7,250 

Dec . 

14, 

1959 

11.89 

617.02 

3,050 

Jan. 

15. 

1960 

11.37 

617.30 

2,600 

F  eb. 

12, 

1960 

12.85 

610.82 

4,400 

Ma  r  • 

31, 

I96  0 

14.28 

620.21 

7.98C 

Feb. 

2, 

1961 

12.33 

618.26 

3,560 

Apr  • 

26, 

1961 

12.88 

618.81 

4,390 

Mar. 

14, 

1962 

13.25 

619.18 

3,000 

Mar. 

19, 

1963 

13.18 

619.11 

4 , 060 

Mar. 

27, 

1963 

12.18 

6i8.:  i 

3.38C 

Mar. 

6, 

1964 

13.33 

619.26 

5,760 

Mar. 

16, 

1964 

12.50 

618.43 

3,900 

Feb. 

10, 

1965 

13.86 

619.7n 

5,200 

Apr. 

8. 

1965 

11.80 

617.73 

2,960 

Feb. 

13, 

1966 

12.45 

618.38 

3.73C 

Mar. 

6. 

1966 

10.98 

616.91 

2,310 
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TONAWANDA  CREEK  ftT  HOPKINS  RD.,  ALABAMA 


TABLE  10 


TONAWANPA  CREEK  AT  RAPIDS,  K.V. 
1865  -  1965 


This  table  includes  all  known  floods  above  bankfull  stage  of 
10  feet  for  Tcnajianda  Creek  at  Rapids,  N.Y.  nt^r  mile  18*7.  Drainage  area 
-  358  square  miles*  Zero  of  gage  =  571.28  USC  &  CS  Datum* 


Date  of  Crest 

Hei qhts 

Staqe 

Elevation 

Diacharqe 

feet 

feat 

cf* 

Based 

on  Various  Source* 

March  1865 

18.9 

590.2 

March  1904 

17.5 

580.8 

March  1936 

16.3 

507.6 

March  1945 

14.7 

586.0 

March  1950 

15.4 

586.7 

February  1954 

14.7 

586.0 

Between  August 

1955  and  September 

1965  all  flood  stages  and  discharges 

were  obtained  from  the  U.  S*  Geological 

Survey  automatic 

recording  gaga  at 

Rapids  and  does  not 

include  flow  bypassing  the  gage* 

Based 

on  U.S.  GeoloQical  Survey  Data 

"larch  10,  1956 

15.20 

586.48 

5090 

April  6.  1956 

10.54 

581.82 

3230 

January  25,  1957 

15.46 

586.74 

5210 

"larch  1,  1957 

10.91 

582.19 

3350 

"lay  22,  1957 

11.25 

582.53 

3480 

1950* 

January  26,  1959 

11.97 

583.25 

3760 

April  4,  1959 

13.70 

584*98 

4450 

February  14,  1960 

11.60 

582.86 

3600 

April  1,  1960 

16.96 

588.24 

6280 

Fabruary  2,  1961 

10.01 

581.29 

3000 

April  27,  1961 

11.03 

503.11 

3700 

"larch  15,  1962 

11.58 

582.86 

3100 

"larch  20,  1963 

15.3? 

586.60 

4300 

"larch  29,  1963 

11.00 

582.28 

3380 

"larch  7,  1964 

12.95 

584.23 

4160 

"larch  17,  1964 

10.76 

582.04 

3290 

Fabruary  12,  1965 

13.10 

504.46 

4270 

None  above  10  feet 


flood  Occurrences 

Plate  2  shows  known  crest  stages  and  years  of  occurrence  of  known 
floods  since  1865  which  have  exceeded  the  bankfull  stage  of  10  feet  on 
Tonawanda  Creek  at  Rapids,  New  York*  Also  shown  on  plate  2  are  known 
stages  and  years  of  occurrence  of  known  floods  since  1904  which  have 
exceeded  the  bankfull  stage  of  11  feet  on  Tonawanda  Creek  at  Hopkins 
Road,  Alabama,  New  York 

Duration  and  Rate  of  Rise 

Plate  3  shows  the  stage  hydrographs  of  the  March  -  April  1960 
flood  at  the  U.S.G.S*  gaging  stations  on  Tonawanda  Creek  located  at 
Rapids  and  Alabama*  The  1960  flood  was  caused  primarily  by  high  temper 
otures,  which  rapidly  melted  the  heavy  snow  cover*  Rainfall  or  4  April 
caused  a  second  peak,  which  once  again  caused  Tonawanda  Creek  to  go 
above  bankfull  stage  at  Alabama  and  extended  the  duration  of  flooding 
at  Rapids* 

During  the  I960  flood  the  creek  rose  to  its  crest  at  Rapids  in 
74  hours  at  an  average  rate  of  0*2  foot  per  hour  with  a  maximum  rate 
of  1  foot  in  4  hours,  and  remained  above  bankfull  stage  7  1/2  days. 

The  1960  flood  reached  its  crest  at  Alabama  in  64  hours  at  an  average 
rate  of  0.1  foot  per  hour  with  a  .maximum  rate  of  1  foot  in  3  hours: 
and  remained  above  bankfull  stage  6  days  with  the  exception  of  a 
22  hour  period  on  2  and  3  April. 

Velocities 

During  the  March  -  April  1960  flood,  velocities  in  the  channel 
of  Tonawanda  Crsek  at  Rapids  were  measured  at  5*3  feet  per  second*  At 
Hopkins  Road,  Alabama  the  channel  velocities  exceeded  9  feet  par  second 
Velocities  of  2  fee t  per  second  were  measured  over  Goodrich  Road  during 
tha  March  -  April  1960  flood*  During  largar  floods,  such  as  tha  Intar- 
mediate  Regional  and  the  Standard  Project  velocities  would  be  higher* 
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YEARS 

TONAWANDA  CREEK  AT  ALABAMA,  N  Y 

Stream  gage  at  mile  dl5  -  Drainage  Area,  230  Sq  Mi 
Zero  of  goge,  elevation  605.93 


Variation  in  shading  on  the  bar  graph  indicate*  more 
than  one  flood  during  the  year.  For  example,  in  1950 
there  mere  3  floode;  observed  gage  heights  were  12.1. 
12.6  and  13.2.  The  estimated  annual  peak  it  13.5, 

demoted  as  6  . 


FLOODS  ABOVE 
BANKFULL  STAGE 


PLATE  2 


ELEVATION  IN  FEET  -  U  S  C  G  S  DATUM 


GAGE  HEIGHT  IN  FEET 


. Mmniiizmzi. 

H  ^  HOPKINS  RD.  AT  ALABAMA,  N.Y. 
tf-r  DRAINAGE  AREA  231  SQ.  MILES 


-  FLOOD  STAGE  te  : 


iZmUz-viUTTu 


; ; • * : rji iff: ; ; h  : nfi  : •  * •  r  : ; n •  ifS.; : 


mm 


6h4ffr^ 


;.Hi  um;  afsHm 


til- 

r:J  :  :  t 

:  r.t  n 

:  | : 

tit 

TfS:- 

Ttt  :  . 

T' 

■X 1  i  rf; 

; :  DATES  ARE  INDICATED  AT  NOON  ‘ if 

i  1: :  |  414  :±t±x.i :  | i  t : : :  | ; :  t  044  I ;  ? 


28  29  30  31 

MARCH 


I  2  3  4  5  6  7  8 

I960  APRIL 


- RAPIDS  AUTOMATIC  RECORDING  GAGE 

AT  STREAM  MILE  18.7 

ZERO  OF  GAGE  571.28  U.S.C.  &  G.S. 

FLOOD  STAGE  10.0  FT.  OR  ELEV.  581.3 

-  ALABAMA  WIRE  WEIGHT  GAGE 

AT  STREAM  MILE  41.5 

ZERO  OF  GAGE  605.93  U.S.C.  &  G.S. 

FLOOD  STAGE  11.0  FT.  OR  ELEV.  616.9 

♦INCLUDES  TONAWAMDA  CREEK  OVERFLOW 
DOWN  BLACK  CREEK 


TONAWANDA  CREEK 

ERIE  8  NIAGARA  COUNTIES,  N  Y 

STAGE  HYDROGRAPHS  AT 
RAPIDS  AND  ALABAMA 

US  ARMY  ENGINEER  DISTRICT,  BUFFALO 


PLATE  3 


Flooded  Areas,  Flood  Profiles,  and  Cross  Sections 

Plates  5  through  7  show  the  approximate  areas  along  Tonawanda, 
lower  Ransom,  Black  and  Mud  Creeks  that  would  be  inundated  by  the 
Intermediate  Regional  Flood  and  the  Standard  Project  Flood.  Plate  4 
shows  the  entire  area  affected  by  Tnnauranda  Creek  and  serves  as  an 
Index  map  for  plates  5  through  7.  The  actual  limits  of  th^se  overflow 
aroa3  on  the  ground  may  vary  some  from  those  sh^”>n  on  the  map  because 
the  10-font  c  intnur  interval  and  scale  of  the  map  rjn  not  permit  precise 
lotting  of  the  flooded  aroa  boundaries. 

Plates  0  through  11  show  the  high  water  profiles  for  March  - 
April  1960  flood.  Also  shown  are  the  profiles  for  the  Intermediate 
Regional  Flood  and  the  Standard  Project  Flood  discussed  in  the  "FUTURE 
FLOODS"  section  of  this  report. 

Plates  1?  through  14  show  9  valley  sections  that  are  indicative  of 
the  terrain  within  the  study  area  investigated.  The  locations  of  the 
sections  ere  shown  cn  plates  5  through  7.  The  elevation  and  extent  of 
overflow  of  the  March  -  April  1960  flood,  the  Intermediate  Regional 
Flood,  and  the  Standard  Project  Flood  are  indicated  on  these  sections. 
Approximate  normal  water  surfacs  elevations  are  also  indicated. 

By  using  the  flooded  area  maps,  flood  profiles  and  cross-sections, 
contained  in  this  report  as  a  guide,  limited  urban  development,  dependent 
upon  the  frequency  of  flooding,can  be  allowed  in  the  flood  plain.  This 
is  possible  because  of  the  relatively  shallow  flooding  in  this  area. 

Continued  recreational  use  within  the  flDod  plain  for  wildlife 
areas,  game  preserves,  marinas  and  golf  courses  should  be  encouraged. 
Similar  land  use  as  well  as  other  low  damage  cons t ruction  should  ba 
stressed  during  future  development  in  areas  which  are  susceptible 
frequent  flooding. 


FLOOD  DESCRIPTIONS 


Descriptions  of  known  large  floods  that  have  occurred  on  Tonawanda, 
lower  Ransom,  Black  and  Mud  Creeks  within  Erie  and  Niagara  Counties,  New 
York  are  based  upon  field  investigations,  newspaper  accounts  and  histori¬ 
cal  records* 

The  following  are  oxcerpts  from  an  investigation  of  flood  condi¬ 
tions  following  the  1004  flood  on  the  lower  Tonawanda  Creek  Watershed 
by  Glenn  D.  Holmes  of  the  Barge  Canal  Office  dated  17  September  1904, 

"The  flood  of  1865,  was  the  most  severe  of  any  that  has  occurred. 

At  Rapids  the  f lojd  reached  an  elevation  of  about  590  or  16  feet  above 
the  normal  water  level.  March  1865  was  a  period  of  general  high  water 
throughout  Western  New  York,  Long  continued  cold  weather  and  heavy 
snowfall  were  followed  by  a  sudden  thaw,  accompanied  by  rain." 

"Severe  floods  occurred  also  in  the  Spring  of  1889,  1893,  1894, 

1896  and  1902.  The  summer  flood  of  July  1902,  was  perhaps  the  most 
disastrous  to  the  agricultural  interests  of  any,  occurring  as  it  did 
just  before  the  harvest  season.  Between  Rapids  and  the  Feeder  Dam 
(0.3  mile  upstream  of  Hopkins  Road)  this  flood  reached  nearly  the  same 
height  as  the  high  spring  floods;  a  strong  current  of  water  passed  over 
the  flats  one  to  two  feet  deep  through  Wolcottsburg  to  Black  Creek. 

High  water  occurred  also  in  the  summer  of  1903  and  did  much  damage  to 
crops,  especially  to  grain,  which  in  many  localities  could  not  be 
harvested  at  all." 

March  1904 

"The  spring  flood  of  1904  seems  to  havs  been  nearly  as  severe  as 
the  one  of  1865*  High  water  continued  for  three  to  four  days  making  all 
roods  in  the  flooded  district  impassable*  The  lower  floors  of  many 
dwellings,  especially  in  the  vicinity  of Wolcot tsville  and  Wolcottsburg 
were  flooded.  The  flats  to  the  ea9t  of  Wolcottsvi lie  were  covered  to 


a  depth  of  4  to  6  feet;  south  of  Dysingor,  3  to  4  feet;  vicir.ftv  of 
Ulolcottsburg,  2  feet#  The  road  running  northwest  from  Swormville  to 
Pendleton  was  2  1/2  to  3  feet  under  water.  Flood  water  reached  nearly 
the  same  height  here  in  July  1902.  North  of  Getzville  the  water 
averaged  1  foot  deep  over  the  flats.  A  large  part  of  the  city  of 
Tonawanda  was  under  water,  and  it  is  said  there  was  hardly  a  cellar  in 
the  city  which  was  not  flooded." 

Mr.  Holmes  stated  that  the  March  1904  flood  inundated  an  estimated 
50,000  acres  and  produced  a  discharge  of  approximately  15,600  cfa  in  the 
city  of  Tonawanda.  He  estimated  the  removal  of  the  dam  at  Tonawanda 
with  channel  improvement  to  the  canalized  section  would  lower  the  1904 
flood  height  8.4  feet  at  the  Tonawanda  dam  to  4.1  feet  at  Pendleton. 

H8  also  stated  about  25,000  acres  of  land  in  the  lower  watershed  would 
be  permanently  relieved  from  danger  of  overflow  from  flood  waters  of 
the  Tonawanda  Creek. 

The  next  major  flood  in  the  lower  Tonawanda  Creek  basin  occurred 
in  1916#  Figures  18  and  19  on  page  54  are  views  of  the  flood  situation 
in  1916. 

March  -  April  1940 

Rain  and  high  temperatures  turned  placid  streams  into  raging 
rivers  in  many  sections  of  Western  New  York.  Flooded  lowlands  in  the 
vicinity  of  Tonawanda  Creek  and  its  tributaries  caused  State  Police  to 
warn  motorists  against  using  inundated  highways. 

Tonawanda  Creek  flood  waters  backed  up  BeBmen  Creek,  crossed  Salt 
Road  (Route  268)  and  flowed  west  into  the  Black  Creek  area.  The  reach 
from  Salt  Road  tc  Ransom  Creek  was  inundated  with  >"lood  waters  and 
extended  almost  a  mile  in  width.  The  flood  occurred  after  all  water 
from  the  local  area  had  passed  off.  Local  water  causes  little  damage 
in  the  area.  In  1940  the  residents  were  notified  in  advance  of  the 
danger  of  having  high  water.  The  farmers  raised  their  cattle  and 
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placed  their  chickens  and  small  animals  in  hay  barns*  All  tools  and 
equipment  were  placed  in  the  sheds  and  lumber  fastened  down.  Still 
with  all  this  preparation  many  suffered  losses  in  theit*  basements, 
barn9  and  fields.  The  flood  water  stayed  over  the  land  for  almost  a 
week.  During  this  high  water  period,  six  families  from  the  Ransom  ~ 

Black  Creek3  area  had  to  move  from  their  homes.  The  flood  damage  in 
the  Beeman,  Black  and  Rmsom  Creeks  area  was  estimated  at  $10,700. 

Figures  20  and  21  on  page  55  show  typical  flooding  in  the  area. 

No  serious  damage  was  reported  in  the  area  between  Rapids  and 
the  Barge  Canal.  A  fsjw  residents  had  their  basements  flooded  and  lost 
shrubs,  sheds  and  fire  places  which  were  located  on  the  creek  banks. 

Based  on  the  stage-frequency  curve  at  Hopkins  Road,  this  flood  has  a 
recurrence  interval  of  approximately  once  in  25  years. 

March  1942 

After  Tonawanda  Creek  reached  an  all  time  known  peak  of  14.5  feet 
at  Batavia,  its  flood  waters  rushed  down  to  the  lower  Tonawanda  basin, 
inundating  large  areas  of  northern  Erie  County  in  Clarence,  New3tead  and 
Amherst  Townships.  Tonawanda  Creek  overflowed  in  a  number  of  location* 
and  spread  a  large  brown  lake  over  lowlands  along  its  banks.  The  Erie 
County  Highway  Superintendent  closed  14  county  roads,  sections  of  which 
were  covered  by  6  to  18  inches  of  water.  Many  homes  were  surrounded  and 
basements  experienced  flooding.  Residents  of  Wolcottsburg  and  Swormville 
had  been  warned  by  State  Police  of  the  approaching  flood,  thereby  giving 
farmers  an  opportunity  to  move  poultry  and  perishable  property  out  of 
danger.  It  is  estimated  that  this  flood  has  a  recurrence  interval  of 
once  in  5  years  based  on  the  stage-frequency  curve  at  Hopkins  Road. 

February  1954 

The  storm  of  16  and  17  February  exceeded  all  previous  records 
for  February  in  the  Buffalo  area,  when  2.47  inches  of  rainfall  was 
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Figure  18.  View  of  damaged  canal  boats  during 
the  1916  flood.  Photograph  also  shows  former 
dam  located  at  mile  0.3  in  the  City  of  Tonawanda. 


Figure  19.  The  wide  extent  of  flooding  is 
shown  in  this  photograph  taken  at  the  intersection 
of  Goodrich  and  Wolcott  Roads  during  the  March 
1916  flood.  This  location  is  approximately  at 
mile  8.8  along  Black  Creek. 


Figure  20*  Looking  north  along  Pflillersport 
Highway  toward  Ransom  Creek  at  mile  2.6  during 
the  April  1940  flood. 


Figure  21.  Extensive  flooding  is  shown  in 
photograph  looking  north  along  New  Road  toward 
Smith  Road.  Photograph  was  taken  at  mile  3.0 
along  Ransom  Creek  during  the  April  1940  flood 


recorded  from  2:47  A.M,  of  the  16th  to  1:45  P.M.  of  the  17th.  Of  this 
amount,  2.21  inches  fell  inthefirst  24  hours,  bettering  the  old 
February  24-hour  record  of  2.19  inches  set  6  and  7  February,  1942.  It 
was  found,  upon  investigation,  that  much  of  the  widespread  inundation 
reported  in  newspapers  and  by  volunteer  observers  was  due  to  the  inability 
of  storm  sewers  to  carry  off  the  sruface  water  rather  than  the  overbank 
flooding  of  natural  waterways.  However,  six  basements  in  the  town  of 
Amherst  were  flooded  and  many  roads  in  the  towns  of  Amherst,  Clarence  and 
Newstead  were  closed  from  36  to  60  hours  because  of  overbank  flooding. 

It  was  reported  Foot  and  Mann  Roads  were  closed  due  to  an  estimated 
depth  of  six  feet  of  water  at  this  junction.  A  few  residents  in  this 
area  required  boats  to  obtain  access  to  their  homes.  Figure  22  on  page  50 
shows  typical  road  flooding  during  the  high  water  period.  Based  on  the 
Hopkins  Road  stage-frequency  curve  this  flood  has  an  approximate 
recurrence  interval  of  less  than  5  years. 

March  1956 

During  the  flood  many  homes  and  buildings  were  surrounded  by  water 
with  a  few  affected  on  the  first  floor.  Rescue  boats  manned  by  Stace 
Police  and  100  volunteer  firemen  from  Clarence  and  Newstead  Fire  Companies 
patrolled  along  Tonawanda  Creek.  Two  families  in  the  Fletcher  Rond  area 
of  Newstead  had  be  be  evacuated  while  other  families,  even  though  isolated, 
refused  evacuation.  In  the  Mud  Creek  area  a  family  was  evacuated  from 
their  flooded  Simms  Road  home  in  the  town  of  R-yalt^n,  twenty-five 
volunteers  stood  by  in  case  they  were  needed  at  neighboring  homos.  It 
was  cone luded  tha t  there  probably  would  have  been  no  flooding  along  e 1 a c k 
Creek  except  for  the  overflow  from  Tonawanda  Creek,  Peak  discharges  at 
the  two  gage  sites  were  determined  to  be  6*060  cf s  at  Hopkins  Road  and 
5,090  cfs  at  Rapids.  The  flow  at  Rapids  including  flow  over  Goodrich 
Road  and  Black  Creek  was  estimated  to  be  6,400  cfs.  This  indicates  a 
quantity  of  flood  water  is  stored  in  the  low,  flat  area  upstream  of 
Goodrich  Road.  The  flood  was  slightly  above  a  5-year  frequency  based 
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on  the  s tage-f roguency  curve  at  Hopkins  Road*  Estimated  loss  attained 
during  the  flood  was  set  at  8121,000.  figure  23  on  page  58  shows  flood 
waters  against  the  low  steel  of  the  Block  Church  Road  bridge  over 
Tonawanda  Creok  during  the  March  1956  flood#  Figure  24  on  page  59 
shows  the  widespread  flooding  in  the  Route  93  -  Wolcottsvi lie  area, 
while  figure  25  shows  the  extent  of  Mud  Creek  overflow  in  the  Simms  Road 
area  during  the  March  1956  flood. 


January  1957 

This  flood  was  very  similar  to  the  March  1956  flood*  The  depth  of 
flooding  at  Rapids  was  only  a  fow»  inches  deeper  and  once  again  flooded 
thousands  acres-  Many  roads  had  to  be  closed  to  traffic  because  of 
the  flood  waters*  Highway  crews  rescued  motorists  from  five  stalled 
autos  in  the  vicinity  of  Bratt’s  Bridge  (Route  93  over  Tonawanda  Creek). 

One  rescue  team  member  reported,  "The  water  is  the  highest  I  have  ever 
seen  it  at  Bratt’s  Bridge  and  I  * ve  lived  right  by  the  creek  all  my 
life."  Sever jl  homes  in  the  sections  adjoining  Fletcher  Road  and  Route  93 
were  isolated#  Water  ever  the  roads  ranged  from  two  to  four  feet  deep. 

An  estimated  15  persons  were  taken  to  safety  in  the  Newstead  area  by 
State  Highway  Department  trucks*  The  Erie  County  Sheriff  aboard  a 
Bell  helicopter  rescued  a  couple  from  their  inundated  home  on  Fletcher 
Road*  High  flood  waters  also  inundated  Bartel,  Di tch,  Hellert  and  portions 
of  Riddle  Ro3d  in  the  town  of  Royalton,  creating  problems  to  farmers  and 
their  live  stock.  After  the  flood  waters  started  to  recede,  the  low 
temperatures  created  hazardous  driving  conditions  when  the  shallow  flood 
waters  froze  into  large  sheets  of  ice*  For  the  first  time,  an  attempt 
was  made  to  determine  the  amount  of  flow  which  bypasses  the  Rapids  record¬ 
ing  gage).  On  25  January  the  U.S.  Army  Corps  of  Engineers  made  a  discharge 
measurement  of  Black  Creek  at  Coodrich  Road  and  also  measured  the  water 
flowing  over  Coodrich  Road.  The  discharge  measurements  showed  that  a l 
least  1,020  cfs  was  flowing  over  this  bypass  route,  at  the  same  time 
the  Rapids  gage  was  poking  at  15*46  feet  with  a  discharge  of  5,210  cfs* 


Figure  22.  Photograph  shows  overbank  Flooding 
during  the  February  1954  Flood  near  the  conFluence 
oF  Beeman  and  Tonawanda  Creeks. 


Figure  23.  Looking  downstream  at  the  31ock 
Church  Road  bridge  over  Tonawanda  Creek  at 
mile  23.25  during  the  March  1956  Flood. 


Figure  24.  Looking  west  on  Route  93  from 
intersection  with  Wolcottsville  Road.  Photograph 
was  taken  during  the  March  1956  flood  near  mile 
34.3  along  Tonawanda  Creek. 


Figure  25.  Looking  northwest  from  Simms  Road 
near  the  Mud  Creek  bridge  at  mile  8.9.  Photograph 
shows  about  6M  of  water  surrounding  the  trailers 
during  the  March  1956  flood. 
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The  flood  peek  was  estimated  to  have  pss'snd  Hopkins  Road  during  the  early 
morning  hours  of  January  24th  with  a  flow  of  6,180  cfs  and  a  stage  of 
13*69.  This  stage  is  equal  to  a  recurrence  interval  at  Hopkins  Road 
of  less  than  once  in  5  years. 

March  -  April  1960 

The  worst  flood  in  recent  years  and  one  of  the  worst  of  all  time 
occurred  on  Tnnawanda  Creek  and  its  tributaries  during  late  March  and 
early  April.  Residents  who  have  lived  all  their  lives  in  the  affected 
area  and  have  been  through  many  floods  described  this  flood  as  the  worst 
since  the  big  flood  of  1916. 

High  temperatures  of  67°  on  29  March  and  69°  on  30  March  were 
recorded  at  the  Buffalo  Weather  Bureau,  causing  a  large  amount  of  runoff 
from  the  0  inches  of  snow  covering  the  area.  Many  roads,  both  in  Erie 
and  Niagara  County  were  inundated  by  flood  waters  of  Tonawanda  Creek  and 
its  tributaries.  Many  residents  were  unable  to  reach  or  leave  their 
homes.  Swormvilla  volunteer  firemen  evacuated  several  families  along 
Lapp  Road  and  Tonawanda  Creek  Road.  Civil  Defense  officials  in  Niagara 
County  estimated  that  35  families  were  cut  off  by  high  water  during  the 
flood*  Newspaper  accounts  of  the  flood  stated  that  when  the  two-mile 
ice  jam  along  Tonawanda  Creek  Road  in  the  town  of  Pendleton  broke,  it 
carried  with  it  between  40  to  60  small  boat  docks  and  boat  houses. 

The  creek  crested  on  the  morning  of  1  April  at  16.96  feet,  an  all  time 
high  at  the  Rapids  gage  installation.  Due  to  the  record  creek  stages  at 
many  locations  along  Tonawanda  Creek  and  its  tributaries,  many  areas 
never  before  affected  by  floods  were  inundated.  Also  affected  were  new 
homes  built  in  tha  flood  plain.  Unlike  the  older  form  houses  and  barns 
which  were  built  on  mounds  in  an  attempt  to  stay  above  floods,  many  of 
these  homes  were  constructed  level  with  surrounding  terrain.  Consequently 
they  were  inundated.  Many  of  these  residential  homes  suffered  large 
monetary  losses  because  of  basement  flooding,  loss  of  wages  and  other 
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reasons  directly  attributable  to  the  flood.  Throughout  the  flood  period 
rescue  teams  from  the  trie  County  Sheriffs  Department  amphibious  unit, 
Niagara  County  C.D.  amphibious  unit,  police,  highway  crews  and  volunteer 
firemen  observed  the  flooding  and  gave  assistance  when  needed. 

A  Corps  of  Engineers  post -flood  report  for  lower  Tonawanda  Creek 
and  its  tributaries  in  Erie  and  Niagara  Counties  showed  450  residential 
units,  48  commercial  units,  and  250  agricultural  units  affected.  The 
total  area  inundated  by  lower  Tonawanda  Creek,  lower  Ransom  Creek,  Black 
Creek  and  Mud  Creek  was  estimated  to  be  19,700  acres,  of  which  15,300 
acres  xas  farm  land.  The  stage-frequency  curve  at  Hopkins  Road  indicates 
this  flood  to  have  a  10-year  recurrence  interval. 

Figures  26  through  29  on  pages  62  and  63  show  typical  conditions 
during  the  flood  along  Tonawanda  Creek.  Figures  30  and  35  on  pages 
64  through  66  ore  indicative  of  the  inundated  areas  along  Black  and 
Ransom  Creeks  during  the  1960  flood. 

This  concludes  the  "General  Conditions  and  Past  Floods”  section 
of  this  report.  But  u/hat  can  be  done  to  prevent  or  reduce  future  flood 
damages?  The  U.  S.  Army  Corps  cf  Engineers  has  prepared  and  is 
distributing  to  State ,  county  and  local  governments  copies  of  pamphlets 
entitled  ’’Guidelines  for  Reducing  Flood  Damages”  and  "Introduction  to 
Flood  Proofing."  The  combination  of  data  presented  in  this  Flood 
Plain  Report  and  the  pamphlets  will  provide  general  guidelines  for 
flood  dJmage  reduction  to  future  development  within  the  Tonawanda 
Creek  flood  plain.  Figure  36  on  page  67  lists  the  corrective  and 
preventative  measures  described  in  the  above  mentioned  pamphlets. 

The  U.  5.  Army  Corps  of  Engineers  will  distribute  to  State,  county  and 
local  governments  other  helpful  pamphlets  as  well  as  additions  to 
existing  guidelines  as  they  are  developed. 


Figure  26.  Aerial  view  of  flooding  during  the 
1960  flood  in  the  vicinity  of  Tonawanda  Creek, 
Black  Creek  and  Beeman  Creek. 
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Figure  2?.  The  extent  of  Tonawanda  Creek 
overflow  i9  shown  by  this  photograph  taken  during 
the  1960  flood  in  the  vicinity  of  Burdick  Road 
near  mile  27. 


Figure  28.  Residence  at  Goodrich  and  Brauer 
Roads  inundated  by  I960  flood  water  from  Tonawanda 
and  Black  Creeks. 


Figure  29.  Photograph  shows  intersection  of 
Tonawanda  Creek  Road  (Route  268)  and  Brauer  Road. 
This  location  near  mile  21.3  is  one  of  the  initial 
points  where  Tonawanda  Creek  flood  waters  break 
over  the  bank. 


Figure  30*  Aerial  view  of  flooding  along  Ransom 
Creek  in  the  vicinity  of  PHillersport  Highway 
during  the  1960  flood. 


Figure  31.  Wide  spread  flooding  is  shown  by 
this  aerial  photograph  taken  in  the  vicinity  of 
Transit  Road  and  Wolcott  Road  along  Black  Creek 
near  mile  5,  during  the  I960  flood. 


Figure  32*  Photograph  shows  flood  waters 
around  a  cottage  located  near  mouth  of  Ransom 
Creek.  The  water  surface  during  the  1960  flood 
was  over  nine  feet  above  normal  in  this  area* 


Figure  33.  Photograph  of  residence  on  Hopkins 
Road  near  mile  1.8  along  Ransom  Creek  during  the 
1960  flood.  Construction  of  this  home  upon  a 
little  fill  would  have  prevented  damage  from  the 
1960  flood. 


Figure  34.  Inundated  residence  on  Neuu  Road 
near  mile  3.0  along  Ransom  Creek  during  the 
1960  flood. 


Figure  35.  Looking  north  along  Goodrich  Road 
at  Wolcott  Road  near  mile  B.8  along  Black  Creek 
during  the  1960  flood. 


NPORMATlON  AND  EDUCATION 


FLOOD  DAMAGE  PREVENTION 


FUTURE  FLOODS 


This  section  of  the  report  discusses  the  Standard  Project  Flood  and 
the  Intermediate  Regional  Flood  on  Tonawanda  Creek  and  its  affected 
tributaries,  and  some  of  the  hazards  of  great  floods* 

A  Standard  Project  Flood  is  a  severe  flood  of  infrequent  occurrence* 
It  is  possible,  but  unlikely,  that  a  flood  of  greater  magnitude  can 
occur*  The  Standard  Project  Flood  concept  was  developed  by  the  U*  S* 
Army  Corps  of  Engineers*  It  provides  an  indication  of  the  upper  limit 
of  flooding  in  any  particular  area  and  is  used  by  the  Corps  of  Engineers 
to  compare  floods  in  different  locations  throughout  the  United  States. 

Those  of  the  size  of  the  Intermediate  Regional  Flood  represent 
floods  that  may  reasonably  be  expected  to  occur  more  frequently  than 
the  Standard  Project  Flood.  Either  flood  could  occur  at  any  time* 

Large  floods  have  been  experienced  in  the  past  on  streams  in  the 
general  geographical  region  of  this  study.  Heavy  storms  similar  to 
those  causing  these  floods  could  occur  over  the  lower  Tonawanda  Creek 
watershed.  In  this  event,  floods  would  result  on  these  streams  compar¬ 
able  in  size  with  those  experienced  on  neighboring  streams.  It  is 
therefore  desirable,  in  connection  with  any  dotermioa tion  of  future 
floods  which  may  occur  on  Tonawanda  Creek  and  its  tributaries,  to 
consider  storms  and  floods  that  have  occurred  In  the  region*  Table  11 
lists  the  maximum  known  floods  and  peak  discharges  on  a  square  mile 
basis  which  have  occurred  at  U*S*C*5*  gaging  stations  in  the  region 
of  this  study  area.  Although  Tonawanda  Creei<  differs  in  area  and 
terrain-from  the  other  streams,  the  tabulaticn  indicates  that  larger 
floods  are  likely  to  occur* 


TABLE  II 

MAXIMUM  KNOWN  FLOOD  DISCHARGES  AT 
U.S.G.5.  CAT; INC  STATIONS 
ON  STREAMS  IN  THE  REGION 

or  tonawanda  creek,  ncuj  vork 

Peak  discharge 

Drainage  Per 


Stream 

Lr cat  ion 

area 

Da  te 

Amount 

30  •  i 

New  York 

so.  mi. 

cf  s 

cf 

Cattaraugus  Creek 

Arcade 

78.4 

March 

5 

1964 

4,380 

56 

Cattaraugus  Creek 

Gowando 

432 

March 

17 

1942 

35,900 

83 

Buffalo  Creek 

Wales  Hollow 

BO.  1 

March 

5 

1964 

4,430 

55 

8uffalo  Creek 

Cardenvi lie 

144 

March 

1 

1955 

13,000 

90 

Cayuga  Croek 

Lancaster 

94.9 

Januri  ry 

22 

1959 

8,750 

92 

Cazenovia  Creek 

Ebenezer 

134 

March 

1 

1955 

13,500 

101 

Scajaquada  Creek 

Buffalo 

15. n 

August 

7 

1963 

2,620 

165 

Little  Tonowanda  Cr. 

Linden 

22.1 

March 

7 

1956 

2,700 

122 

Tonawanda  Creek 

Batavia 

171 

March 

31 

1960 

7,200 

4? 

Tonawanda  Creek 

Alabama 

230 

Apri  1 

1 

1940 

9,000 

(1) 

39 

Tnnaxanda  Creek 

Rapids 

358 

Apr  i  1 

1 

1960 

10,600 
( 1 )  ( 2 ) 

30 

Cllicctt  Creek 

Mill  Grove 

40.7 

March 

5 

1964 

1,400 

34 

Ellicott  Creek 

Williamsvi lie 

72.4 

March 

31 

1960 

4,060 

67 

(1)  Estimated  by  Corps  of  Engineers. 

(?)  Includes  overflow  down  Black  Creek. 

Unfortunately,  when  data  are  given  pertaining  to  future  floods  such 
as  the  Intermediate  Regional  and  the  Standard  Project  some  people  have  th" 
opinion  that  this  will  probably  not  happen  during  their  lifetime  and  have 
a  tendency  to  ignore  the  potential  problems.  Although  it  is  true  that  the 
Intermediate  Regional  flood  has  an  average  frequency  of  occurrence  In  the 
order  of  once  in  100  years  and  the  Standard  Project  Flood  is  even  less  fre¬ 
quent,  it  must  be  kept  in  mindr  that  either  flood  can  happen  in  any  given  year. 
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The  fallowing  excerpts  from  thu  U.S*  Geological  Survey  Water-Supply 
Paper  ',73- l,  *'Tha  New  York  State  Fluid  of  July  193r>,"  exemplifies  the 
potential  disaster  which  can  become  d  reality  at  any  location  and  at 
any  time. 

"Dead,  43;  homeless*  hundreds;  estimated  damage,  125,000*000? 
devastated*  a  farm  belt  200  miles  long,  from  Hornell  to  the  Catskill 
Mountains,  5L  to  75  miles  wide*  from  the  Pennsylvania  border  to  the 
Mohawk  Valley/1 

Table  12*  taken  from  the  above  mentioned  report  lists  the  recorded 
rainfall  at  stations  in  south-central  New  York  during  the  July  1935 
storm.  This  table  shows  that  the  rainfall  of  the  1935  storm  very  nearly 
approached  the  rainfall  necessary  to  produce  a  Standard  Project  Flood 
in  the  study  area.  The  estimated  storm  rainfall  fur  the  Standard  Project 
Flood  at  various  locations  along  Tonawanda  Creek  is  shown  on  page  ?3, 


table  12 

RECORDED  RAINFALLS  DURING  JULY  1935 


Station 

24 

i-hour 

48-hour 

72-hour 

I thaca 

7.90 

9.25 

9.50 

Cortland 

7.67 

10.58 

11.15 

Norwich 

6.10 

9.07 

9.56 

Delhi 

8.52 

fi.69 

9.43 

Haskinvilie 

3.35 

6.70 

6.76 

Oneonta 

5.24 

6.71 

6.94 

Burdet t 

8.50 

10.50 

11.10 

Ovid 

7.61 

9.84 

10.61 

Hammondsport 

6.10 

0.00 

8.4*7 

Cxamcies 

of  rainfall 

measured 

in  open  receptacles 

at  various 

locations  in 

the  vicinity 

of  8a tb, 

New  York  during  the 

*7-8  July  1935 

storm  are  12 

inches  in  12 

hours,  14 

inches  in  12  hours 

*  and  14  inches  li 

16  hours.  At  Rochester,  New  York  an  automatic  rain-gage  recorded  these 
record-breaking  intensities  during  7  July  I93E*  0.91  inches  in  10  minutes, 
1.25  incne3  in  IS  minutes  and  1.98  inches  in  30  mJnutes. 
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The  estimated  maximum  discharge  in  New  York  State  during  the  July 
1935  storm  was  82,000  cubic  feet  per  second  on  the  Chenango  River,  noar 
Chenango  Forks,  New  York.  This  produced  a  runoff  of  56  cubic  feet  per 
socond  over  the  1,492  square  mile  drainage  area*  The  maximum  runoff 
per  square  mile  was  estimated  to  be  2,520  cubic  feet  per  second  on  Clen 
Creek  near  Townsend,  New  York  over  a  drainage  area  of  2.91  square  miles. 

U.5.  Weathor  Bureau  "Technical  Paper  No.  15,  Part  X:  New  York” 
dated  December  1954  shows  the  Maximum  Recorded  Precipitation  for  a  12- 
hour  period  varies  from  a  high  of  6.64  inches  during  July  1935  at  Ithaca 
to  a  low  of  1.93  inches  at  Massena  during  September  1946.  Other  maximum 
12-hour  values  in  Western  and  Central  New  York  are  3.88  inches  at  Buffalo 
during  August  1963,  6.17  inches  at  Bolivar  during  July  1942,  4.45  inches 
at  Cohocton  No.  1  during  July  1942  and  4.13  inches  at  West  Almond  during 
July  1942*  These  values  give  an  indication  of  the  amount  of  precipita¬ 
tion  which  has  fallen  near  the  study  area. 

DETERMINATION  OF  INTERMEDIATE  REGIONAL  FLOODS 

The  Intermediate  Regional  Flood  is  defined  as  a  flood  having  an 
average  frequency  of  occurrence  in  the  order  of  once  in  100  years,  at  a 
designated  location.  This  is  equal  to  a  1%  chance  of  occurrence  in  any 
year*  Some  probability  estimates  are  based  on  statistical  analyses  of 
streamflow  records  available  for  the  watershed  under  study,  but  limita¬ 
tions  in  such  records  usually  require  analyses  of  rainfall  and  runoff 
characteristics  in  the  "general  region"  of  the  area  under  study.  The 
Intermediate  Regional  Flood  represents  a  major  flood,  although  it  is 
much  less  severe  than  the  Standard  Project  Flood. 

In  order  to  determine  the  Intermediate  Regional  Floods  for  Tonawande, 
lower  Ransom,  Black  and  Mud  Creeks  in  Erie  and  Niagara  Counties,  New  York, 
etatlstical  studies  were  made  using  the  45-year  record  of  known  flood 
data  for  Tonawanda  Creek  at  Hopkins  Road,  Alabama,  New  York. 

Results  of  the  studies  indicate  that  the  Intermediate  Regional 
flood  on  Tonawanda  Creek  at  the  Alabama  gaging  station  would  have  a 
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peak  discharge  of  11,500  cubic  feet  per  second,  and  a  peak  discharge 
of  16,000  cfs  upstream  of  tho  confluence  of  Tonrjuanda  Creek  and  El li rot t 
Creek  In  the  city  of  Tonawanda.  Peak  discharges  of  the  Intermediate 
Regional  Flood  along  Tonawnnda  Creek  are  shown  in  table  13,  these  peak 
dischargee  include  tributary  and  overbank  flows. 

TABLE  13 

INTERMEDIATE  REGIONAL  FLOOD 
PEAK  DISCHARGES 

Stream  Drainage 


Location 

Wile 

Aren 
sq.  mi. 

Discharqe 
cf  s 

Upstream  from  Confluence 
with  Ellicott  Creek 

0.3 

525 

16,000 

Rapids,  New  York 

IB. 7 

358 

13,500 

Alabama,  New  York 

41.5 

?30 

11,500 

Intermediate  Regional  Floods  may  occur  on  Tonawanda  Creek  in  the 
reach  investigated  that  would  be  from  about  1  to  2  feet  higher  than  the 
1960  flood,  generally  considered  the  most  damaging  flood  under  present 
conditions.  On  lower  Ransom  and  Black  Creoks,  or.  Intermediate  Regional 
Flood  would  be  about  0.5  to  1.5  feet  higher  than  the  1960  flood,  while 
on  Mud  Creek  it  would  be  about  0.4  to  1.0  feet  higher  than  the  1960  fl  d. 

DETERMINATION  OF  STANDARD  PROJECT  FLOODS 

Only  in  rare  instances  has  a  specific  stream  experienced  the 
largest  flood  that  can  be  expected  to  occur.  Severe  as  the  maximum  known 
flood  may  have  been  on  any  given  stream,  it  is  a  commonly  accepted  fact 
that,  in  practically  all  case9,  sooner  or  later  a  larger  flood  can  and 
probably  will  occur.  The  Corps  of  Engineers,  in  cooperation  with  the 
Weather  Bureau,  has  made  broad  and  comprehensive  studies  and  investiga¬ 
tions  based  on  the  vast  records  of  experienced  storms  and  floods  and 
h*s  evolved  generalized  procedures  for  estimating  the  flood  potential 
of  streams.  These  procedures  have  been  used  in  determining  tho  Standard 
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Project  Flood.  It  is  defined  as  the  largest  flood  that  can  be  expected 
from  the  most  sov/ere  combination  of  meteorological  and  hydrological 
conditions  that  are  considered  reasonably  characteristic  of  the  geographi¬ 
cal  region  involved. 

Standard  Project  Flood  estimates  made  along  Tonawanda  Creek  indicate 
storm  rainfall  would  bo  approxima tely  11.5  inches  in  the  city  of  Tonawanda* 
12.0  inches  at  Rapid*  and  12.4  inches  at  Alabama*  all  within  a  95-hour 
period.  Because  the  Standard  Project  Flood  elevations  cause  Tonawanda* 
lower  Ransom,  Black  and  Mud  Creeks  to  become  one  large  common  pool*  the 
peak  discharges  given  in  table  14  include  tributary  and  overbank  flows. 

TABLE  14 

STANDARD  PROJECT  FLOOD 


PCAK  DISCHARGES 

Location 

Stream 

Mile 

Drainage 

Area 
so*  mi. 

Discharqe 
cf  8 

Upstream  from  Confluence 
of  Eliicott  Creek 

0.3 

525 

63*000 

Rapids*  New  York 

10.7 

358 

50*000 

Alabama,  New  York 

41.5 

230 

35*200 

F  requency 

It  is  not  practical  to  assign  a  f requency  to  the  Standard  Project 
Flood.  The  occurrence  of  such  a  flood  would  be  a  very  rare  event; 
however*  it  could  occur  in  any  year. 

Possible  Larqer  Floods 

Floods  larger  than  the  Standard  Project  Flood  are  possible;  however* 
the  combination  of  factors  that  would  be  necessary  to  produce  such  floods 
would  seldom  occur*  The  consideration  of  floods  of  this  magnitude  is  of 
greater  Importance  in  some  problems  than  in  others  but  should  not  be 
overlooked  in  the  study  of  any  problems. 
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HAZARDS  nr  GRf AT  FLOODS 


The  amount  and  extent  of  damage  caused  by  any  flood  depends  in 
general  upon  hou-  much  area  is  flooded,  the  height  of  flooding,  the  velocity 
of  flow,  the  rate  of  rise,  and  the  duration  of  flooding* 

Areas  Flooded  and  Heights  Flooding 

Tho  areas  along  Tonawanda,  lower  Ransom,  Black  and  Mud  Creeks  flooded 
by  the  Standard  Project  Flood  and  the  Intermediate  Regional  Flood  are  shown 
on  plates  5  through  7*  Depths  of  flow  for  the  Standard  Project  Flood,  the 
Intermediate  Regional  Flood  and  the  1960  flood  can  be  estimated  from  the 

crest  profiles  which  ore  shown  on  plates  8  through  11*  < 

The  1960  flood  profiles  for  the  streams  are  based  on  actual  high 
water  msrk3,  while  the  Intermediate  Regional  and  Standard  Project  Floods 
wara  computed  by  using  stream  characteristics  for  selected  reaches  as 
determined  from  observed  flood  profiles,  topographic  maps,  and  valley  cross 
sections.  Tho  overflow  areas  shown  on  plates  5  through  7  and  the  elevations 
shown  on  plates  8  through  11  have  been  determined  *ith  an  accuracy  consis¬ 
tent  with  the  purpose  of  this  study  and  the  accuracy  of  the  avai labia  basic 
data*  The  Standard  Project  Flood  overflow  in  the  urban  areas  should  be 
considered  tc  be  indicative  only  because  of  the  effects  of  buildings, 
railroad  fills,  etc.  The  profiles  of  the  Standard  Project  F  lood  and  the 
Intermedia te  Regional  F lood  depend  in  part  upon  the  degree  of  destruction 
or  clogging  cf  various  bridges  during  the  flood.  Because  it  is  Impossible 
to  forecast  these  events,  it  was  assumed  that  all  bridge  structures 
*ould  stand,  and  that  no  clogging  would  occur.  However,  should  any  of 
these  events  occur,  the  profiles  shown  for  the  Intermediate  Regional 
Flood  and  the  Standard  Project  Flood  could  be  higher. 

The  Standard  Project  Flood  profile  for  Tonawanda  Creek  is  approxi¬ 
mately  2  feet  higher  at  Alabama  to  about  0  feet  higher  at  the  city  of 
Tonawanda  than  the  1960  flood.  The  maximum  difference  occurs  at  the 
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at  the  downstream  limit  of  the  study  area  and  is  a  result  of  narrowing 
of  the  flood  plain.  The  Standard  Project  Flood  profile  for  lower  Ransom 
Creek  varies  from  less  than  2  feet  near  Hopkins  Road  in  the  town  of 
Amherst,  to  about  6  feet  higher  at  its  mouth  than  the  1960  flood.  The 
Standard  Project  Flood  on  lower  Ransom  Creek  below  Hopkins  Road  in  the 
town  of  Amherst  is  affected  by  backwater  from  Tonawanda  Creek.  The 
Standard  Project  F lood  prof lie  for  Slack  Creek  averages  about  2  feet  higher 
than  the  I960  flood  with  some  locations  having  a  difference  of  leas  than 
1  foot.  Crest  profiles  for  the  Standard  Project  Flood  on  Mud  Creek  show 
that  It  could  vary  from  a  high  of  about  5  1/2  feet  above  the  1960  flood 
at  Winnick  Road  to  about  2  feat  higher  at  the  upper  end  of  the  study 
area  near  the  old  Lewiston  Road. 

The  Intermediate  Regional  Flood  profile  for  Tonawanda  Creek  is 
approximately  1  to  2  feet  higher  than  the  1960  flood.  Along  lower 
Ransom  Creek  and  Black  Creek,  the  Intermediate  Regional  Flood  is 
approximately  0.5  to  1.5  feet  higher  then  the  1960  flood#  On  Mud  Creek 
it  is  about  0.4  to  1.0  feet  higher  than  the  1960  flood* 

Figures  37  through  46  on  pages  76  through  80  show  the  approximate 
heights  that  would  be  reached  by  the  Standard  Project  Flood,  the 
Intermediate  Regional  Flood  and  the  1960  flood  at  various  locations  and 
on  structures  presently  existing  within  the  flood  plain  covered  by  this 
report • 

C leva tlons  f or  the  Intermediate  Regional  and  the  Standard  Project 
Floods  should  be  considered  in  all  future  planning,  especially  in  this 
area  because  of  the  small  difference  between  normal  and  extreme  floods. 
Because  the  flood  plain  is  wide,  and  flooding  relatively  shallow,  it  is 
possible  to  get  complete  protection  from  future  flooding  by  using  the 
Standard  Project  Flood  elevations  es  n  basis#  A  good  example  of  this  Is 
•bown  in  figure  44  on  page  79. 


Figure  37.  MARINE  SALES  6c  SERVICE  -  TONAUiANDA 
CREEK.  The  flood  heights  for  the  Standard 
Project  Flood  and  the  Intermediate  Regional  Flood 
are  indicated  by  arrows  at  a  Marine  Sales  and 
Service  building  near  mile  0.9  along  Tonawanda 
Creek. 


Figure  38.  PARK  AND  MARINA  -  TONAWANDA  CREEK 
The  flood  heights  for  the  Standard  Project, 
Intermediate  Regional  and  the  1960  flood  are  shown 
at  *  he  Niagara  County  West  Canal  Park  and  Marina 
near  mile  5.2  along  Tonawanda  Creek. 


Figure  39.  KCEP3EL  ROAD  -  T3NAWANDA  CREEK 
Arrows  indicate  the  height  of  the  Standard  Project 
and  Intermediate  Regional  Floods  at  a  Koepsel  Rd* 
residence  located  near  mile  36.5  along  Tonau/anda 
Creek. 


Figure  40.  ROUTE  268  AND  BRAUER  RD.  -  TON AW AN DA 
CREEK.  The  flood  heights  for  the  Standard  Project 
Intermediate  Regional  and  the  1960  flood  are  shown 
near  the  intersection  of  Route  269  and  3rnuer  Rd. 
at  mile  21.3  along  Tonawanda  Creek. 


Figure  41.  COTTAGE  NEAR  MOUTH  OF  RANSOM  CREEK 
The  Standard  Project,  Intermediate  Regional  and 
1960  Flood  heights  are  shown  on  a  cottage  near 
the  mouth  of  Ransom  Creek. 


Figure  42.  HOPKINS  ROAD  -  RANSOM  CREEK 
The  flood  heights  for  the  Standard  Project, 
Intermediate  Regional  and  the  1960  flood  are 
indicated  by  the  arrows  shown  on  a  telephone 
pole  at  Hopkins  Rd.  near  mile  1.8  along  Ransom 
Creek. 


Figure  43*  WESTFAILIMCER  RDAD  -  BLACK  CREEK 
The  relative  flood  heights  for  the  Standard 
Project,  Intermediate  Regional  and  the  1960  flood 
are  indicated  by  arrows  at  the  West fai linger  Rd. 
bridge  at  mile  5*9  over  Black  Creel-:. 


Figure  44.  3T.  PAULS  LUTHERAM  CHURCH  -  BLACK 
CREEK.  The  height  of  the  Standard  Project  Flood 
would  be  approximately  at  the  base  of  5t.  Pauls 
Lutheran  Church  near  mile  e.e  along  Black  Creek. 
Construction  upon  fill  such  as  this  will  prevent 
flood  damage. 


Figure  45.  CONFLUENCE  OF  TONAWANDA  L  MUD  CREEKS 
The  relative  flood  heights  for  the  Standard 
Project,  Intermediate  Regional  and  the  1950  flood 
are  indicated  at  a  residence  near  the  confluence 
of  Tonau/anda  Creek  and  Mud  Creek. 


Figure  45.  MOBILE  HOME  PARK  -  ^  - 

The  height  of  the  Standard  Project 
indicated  by  an  arrow  i  vnhi2- 
along  Mud  Creel-  no.jr  mj'n  #  *■  ^ 

75  trailers  in  p>r^  * a  ’  ‘ 

by  this  r 1 o n a # 


i  1  > 
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Velocities,  Rates  of  Rise,  and  Duration 

Water  velocities  during  floods  depend  largely  upon  the  s^e  and 
shape  of  the  cross  section,  the  conditions  of  the  stream,  and  the  bed 
slope,  all  of  which  vary  on  different  streams  and  at  different  locations 
on  the  same  stream* 

Table  15  lists  the  velocities  that  would  occur  in  the  main  channel 
and  overbank  areas  along  Tonawanda  Creek  during  the  Intermediate 
Regional  Flood. 

TABLE  15 

INTERMEDIATE  REGIONAL  FLOOD 


VELOCITIES 

Stream 

Velocities 

Location 

Mile 

Channel 

Overbank 

Upstream  from  Confluence 

0.3 

ft.  per  sec. 

8 

ft.  per  sec. 

2 

with  Ellicott  Creek 

Rapids,  New  York 

18.7 

7 

3 

Alabama,  Now  York 

41.5 

10 

2 

Table  16  lists  the  ' 

velocities  that  would  occur  in  the 

main 

channel  and  overbank  areas  along  Tonawanda 

Creek  during  the  Standard 

Project  Flood* 

TABLE  16 

STANDARD  PROJECT 

VELOCITIES 

Stream 

FLOOD 

Velocities 

Locatirn 

Mile 

Channel 

Overbank 

’Jp3tream  from  Confluence 

0.3 

ft.  per  sec. 

10 

ft.  per  sec. 

3 

with  Ellicott  Creek 

Rapids,  New  York 

18.7 

8 

4 

Alabama,  New  York 

41.5 

12 

3 

01 


Table  17  lists  the  total  rise  above  low  water  to  the  crest  of  the 


Intermediate  Regional  Flood*  the  maximum  rate  of  rise,  and  the  duration 
above  bankfull  stage  of  the  Intermediate  Regional  Flood  along  Tonawanda 
Creek,  The  duration  above  bankfull  stage  is  based  on  the  assumption 
that  this  storm  was  caused  by  rainfall  and  does  not  include  prolonged 
runoff  from  snowmelt  and  high  stages  caused  by  ice  jams,  etc*  The 
4-foot  rise  near  the  mouth  of  Ellicott  Creek  shown  in  table  17  is  caused 
by  discharges  of  Tonawanda  Creek  and  its  tributaries*  However*  under 
certain  conditions  it  is  possible  for  Niagara  River  waters  to  attain 
this  same  elevation  at  the  lower  end  of  Tonawanda  Creek. 

TABLE  17 

INTERMEDIATE  REGIONAL  FLOOD 
RATES  OF  RISE  AND  DURATION 


Loca  tion 

Stream 

Olile 

Height 

of 

Rise 

Time 

of 

Rise 

Maximum 
Rate 
of  Rise 

Duration 

above 

Bankfull 

feet 

hours 

ft.  per 

hr.  hours 

Upstream  from  Confluence 
with  Ellicott  Creek 

0.3 

4 

48 

0.3 

30 

Rapids,  New  York 

18,7 

16 

48 

0.3 

72 

Alabama,  New  York 

41.5 

9 

40 

0.4 

64 

Table  18  lists  the  total  rise  above  low  water  to  the  crest  of  the 
Standard  Project  Flood,  the  maximum  rate  of  rise,  and  duration  above 
bankfull  stage  of  the  Standard  Project  Flood  along  Tonawanda  Creek.  The 
duration  above  bankfull  is  based  on  the  assumption  that  the  flood  was 
caused  by  excessive  rsinfall  only* 
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TABLE  18 

STANDARD  PROJECT  FLOOD 


RATES 

OF  RISE 

AND  DURATION 

Location 

Stream 

Utile 

Height 

of 

Rise 

feet 

Time 

of 

Rise 

hours 

Maximum 
Rate 
of  Rise 
ft.  per  hr 

Duration 
above 
Bankfull 
•  hours 

Upstream  from  Confluence 
with  E llicott  Creek 

0.3 

0 

54 

0.4 

66 

Rapids,  Now  York 

10.7 

17 

54 

0.4 

108 

Alabama,  New  York 

41.5 

10 

54 

0.6 

102 

Those  rates  of  rise  and  high  stream  velocities  in  combination  with 
deep,  fairly  long-duration  flooding  would  create  a  hazardous  situation 
in  developed  areas.  Velocities  greater  than  three  feet  per  second 
combined  with  depths  of  three  feet  or  greater  are  generally  considered 
hazardous • 


glossary  of  terms 


Flood*  An  overflow  of  lands  not  normally  covered  by  water  and 
that  are  used  or  usable  by  man.  Floods  have  two  essential  character¬ 
istics:  The  inundation  of  land  is  temporary;  and  the  land  is  adjacent 
to  and  inundated  by  overflow  from  a  river  or  stream  or  an  ocean,  lake, 
or  other  body  of  standing  water. 

Normally  a  "flood"  is  considered  as  any  temporary  rise  in  stream 
flow  or  stage,  but  not  the  ponding  of  surface  water,  that  results  in 
significant' adverse  effects  in  the  vicinity.  Adverse  effects  may 
include  damages  from  overflow  of  land  areas,  temporary  backwater  effects 
in  sewers  and  local  drainage  channels,  creation  of  unaanitary  conditions 
or  other  unfavorable  situations  by  deposition  of  materials  in  stream 
channels  during  flood  recessions,  rise  of  ground  water  coincident  with 
increased  stream  flow,  and  other  problems. 

Flood  Croat.  The  maximum  stage  or  elevation  reached  by  the  waters 
of  a  flood  at  a  given  location. 

Flood  Peak.  Th8  maximum  instantaneous  uischarge  of  a  flood  eta 
given  location.  It  usually  occurs  at  or  near  the  time  of  the  flojd  crest. 

Flood  Plain.  The  relatively  flat  area  or  low  lands  adjoining  ths 
channel  of  a  river,  stream  or  watercourse  or  ocean,  lake,  or  other  body 
of  standing  water ,  which  has  been  or  may  be  covered  by  flood  water. 

Flood  Profile.  A  graph  showing  the  relationship  of  water  surface 
elevation  to  location,  the  latter  generally  expressed  as  distance 
above  mouth  for  a  stream  of  water  flowing  in  an  open  channel.  It  is 
generally  drawn  to  show  surface  elevation  for  the  crest  of  a  specific 
flood,-  but  may  be  prepared  for  conditions  at  a  given  time  or  stage. 

Flood  Stage.  The  stage  or  elevation  at  which  overflow  of  the 
natural  banks  of  a  stream  or  body  of  water  begins  in  the  reach  or  area 
in  which  the  elevation  is  measured. 

Hoad  Lose.  The  effect  of  obstructions,  such  as  narrow  bridge  open¬ 
ings  or  buildings  that  limit  the  area  through  which  water  must  flow, 
raising  the  surface  of  the  water  upstream  from  the  obstruction. 
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Intermediate  Regional  Flood*  A  flood  having  an  average  frequency 
of  occurrence  in  the  order  of  once  in  100  years  although  the  flood  may 
occur  in  any  year*  It  is  based  on  statistical  analyses  of  streamflow 
records  available  for  the  watershed  and  analyses  of  rainfall  and  runoff 
characteristics  in  the  "general  region  of  the  watershed." 

Left  Bank.  The  bank  on  the  left  side  of  a  river,  stream,  or  water 
course,  looking  downstream. 

Low  Steel  (or  Underclearance).  See  "underclearance." 

Right  Bank.  The  bank  on  the  right  side  of  a  river,  stream,  or 
water  course,  looking  downstream. 

Standard  Project  flood.  The  flood  that  may  be  expected  from  the 
most  severe  combination  of  meteorological  and  hydrological  conditions 
that  is  considered  reasonably  characteristic  of  the  geographical  area  in 
which  the  drainage  basin  is  located,  excluding  extremely  rare  combine* 
tions.  Peak  discharges  for  these  floods  are  generally  about  40^  to  605t 
of  the  Probable  Maximum  floods  for  the  same  basins.  Such  floods,  as 
used  by  the  Corps  of  Engineers,  are  intended  as  practicable  expressions 
of  the  degree  of  protection  that  should  be  sought  in  the  design  of  flood 
control  works,  the  failure  of  which  might  be  disastrous. 

Underclearance.  The  lowest  point  of  a  bridge  or  other  structure 
over  or  across  a  river,  stream,  or  water  course  that  limits  the  opening 
through  which  water  flows.  This  is  referred  to  as  "low  steel"  in  some 
regions. 
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AUTHORITY,  ACKNOWLEDGMENTS ,  ANO  INTERPRETATION  Of  DATA 


This  report  has  been  prepared  in  accordance  with  the  authority 
granted  by  Section  206  of  the  flood  Control  Act  of  1960  (PL  06-645),  as 

amended# 

*  »  » 

The  cooperation  and  assistance  given  by  the  following  agencies 
and  numerous  private  citizens,  in  the  accumulation  of  the  information 
used  in  this  report  is  greatly  appreciated# 

All  town,  city  and  county  governments  within  the  study  area 

Department  of  Agricultural  Economics,  Cornell  University 

Erie  County  Department  of  Planning 

Erie  County  Department  of  Public  Works 

New  England  -  New  York  Inter-Agency  Committee 

New  York  State  Department  of  Public  Works 

New  York  State  Water  Resources  Commission 

U.S.  Geological  Survey 

U#S#  Weather  Bureau 

Buffalo  Courier  Express 

Buffalo  Evening  News 

Clarence  Press 

Lockport  Union  Sun  &  Journal 

*  *  # 

This  report  presents  the  flood  situation  caused  by  Tonawanda  Creek 
and  its  affected  tributaries  within  Erie  and  Niagara  Counties,  New  York# 
The  Buffalo  District  of  the  Corps  of  Engineers  will  provide  Interpreta¬ 
tion  and  limited  technical  assistance  in  application  of  the  data  pre¬ 
sented  herein# 
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NOTES: 

At  high  stages,  flood  waters  from  Tonawanda  Creek 
reverse  flow  in  Beeman  Creek  and  overtop  Salt  Road. 
These  waters  enter  the  Black  -  Ransom  Creek  basin, 
and  are  returned  to  Tonawanda  Creek  at  its  confluence 
with  Ransom  Creek. 
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